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0  EXECUTIVE  SUMMARY 

'  The  Western  Study  Area  (WSA)  Exposu;;;  Assessment  presents  detailed  exposure  analyses 
for  the  31  potentially  contaminated  areas  defined  by  the  Western  Study  Area  Report 
(SAR).  The  evaluations  were  based  on  the  soil  and  sediment  contaminant  concentrations 
presented  in  the  site-specific  Contamination  Assessment  Reports  (CARs)  and  the  overall 
SARs  and  groundwater  contaminants  from  DP  Associate  Groundwater  Database.  The 
maximum  concentrations  for  each  contaminant  detected  were  extracted  from  these  data  and 
reponed.  Draft  preliminary  pollutant  limit  values  (PPL Vs)  were  computed  for  each  of 
these  site-specific  contaminants  as  described  in  Volume  IV  of  the  Exposure  Assessment 
Repon  for  the  direct  (soil  ingestion,  suspended  particulate  inhalation,  and  dermal  contact) 
and  indirect  (open  and  enclosed  space  vapor  inhalation)  exposure  pathways.  Cumulative 
PPL  Vs  were  computed  for  the  five  exposed  populations  (regulated  visitors,  casual  visitors, 
recreational  visitors,  commercial  workers,  and  industrial  workers).  The  site-by-sitc 
evaluations  consisted  of  comparisons  of  the  maximum  site  contaminant  concentrations  to 
their  corresponding  cumulative  Draft  PPLVs  in  order  to  determine  exceedances  and,  hence, 
established  a  fust  screen  for  determining  sites  which  may  be  considered  as  candidates  for 
^  remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two  categories: 

Priority  1  which  consists  of  sites  where  available  soil  contaminant  concentration  data 
indicate  that  the  maximum  detected  concentrations  exceed  the  draft  human  health  based 
criteria,  and  Priority  2  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  do  not  exceed  the 
draft  human  health  based  criteria.  Site  designations  will  be  reconsidered  throughout  the 
Endangermcnt  Assessment  process  as  health  based  criteria  arc  refined  and  additional  data 
become  available. 

No  samples  from  the  interior  of  sewer  lines  present  in  the  WSA  were  included  in  the 
analysis  since  these  evaluations  arc  based  on  soil  contaminants  only.  Sewers  are  being 
considered  for  remedial  action  under  the  ongoing  Feasibility  Study. 

A  groundwater  plume  has  been  identified  in  the  WSA.  Therefore,  in  addition  to  the  direct 
soil  exposure  evaluations,  the  significance  of  the  inhalation  of  volatile  groundwater 
%  contaminants  which  diffuse  through  site  soils  was  estimated  using  the  open  space  and 

xix 
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enclosed  space  vapor  inhalation  models  as  described  in  detail  in  Volume  FV  (Sections  4.5 
and  4.6,  respectively)  and  the  exposure  analysis  procedures  presented  in  Volume  VI-A. 

The  exposure  evaluations  were  performed  for  the  most  sensitive  exposed  population  (i.c., 
the  industrial  worker). 

Of  the  31  sites  evaluated  in  the  WSA,  14  were  designated  Priority  1  Sites.  These  include: 

•  Section  3  -  Isolated  Spill  Area  (WSA- lb) 

•  Railyard  -  Ziinc  Detection  Area  (WSA- Id) 

•  Railyaid  -  Nemagon  Spill  Area  (WSA-le) 

•  Railyaid  -  Aldrin  and  Dieldrin  Detection  (WSA- If) 

•  Railyard  -  Mercury  Detection  (WSA-lg) 

•  West  Landfill  -  Burning  Pit  (WSA-2) 

•  East  Landfill  -  Toluene,  Trichloropropene,  and  Cadmium  Detection  (WSA-3a) 

•  East  Landfill  -  Main  Surface  Disposal  Area  (WSA- 3c) 

•  Open  Storage  and  Salvage  Yard  Suppon  Areas  (WSA-4b) 

•  North  Landfill  -  Trench  (WSA-5a) 

•  North  Landfill  -  Trenches  (WSA-5d) 

•  Motor  Pool  Area  -  Main  Ditch  (WSA-6a) 

•  Motor  Pool  -  Drainage  Ditch  (WSA-6d) 

•  Sanitary  Sewers  -  Internal  Sediment  (WSA-7a) 

Of  the  31  sites  evaluated  in  the  WSA,  17  were  designated  Priority  2  sites.  These  include; 

•  Section  3  -  Pyrene/Fluoranthene  Detection  Area  (WSA- la) 

■■  Section  3  -  Wood  Preservative  Derivative  Area  (WSA-lc) 

•  East  Landfill  -  Disposal  Pit  (WSA-3b) 

•  East  Landfill  -  Methylisobutyl  Ketone  Detection  (WSA-3d) 

•  Open  Storage  Yard  -  Methyl  Cyclohexane  Detection  (WSA-4a) 

•  North  Landfill  -  Bum  Pit  (WSA-5b) 

•  North  Landfill  -  Trench  (WSA-5c) 

•  Motor  Pool  -  Fuel  Tank  Storage  Area  (WSA-6b) 

•  Motor  Pool  Area  -  Roundhouse  and  Old  Septic  Tank  System  (WSA-6c) 

•  Motor  Pool  Area  -  Cuiven  Outfall  (WSA-6c) 


REA13/TOC0090.REA  VI-B  9/13/90  1:34  pm  sms 


XX 


•  Sanitary  Sewers  -  Overflow  Area  (WSA'7b) 

•  Section  33  -  Copper  Detection  (WSA-8a) 

•  Section  33  -  Zinc  Detection  (WSA-8b) 

•  Section  4  -  1,1,2^-Tctrachloroclhanc  Detection  (WSA-8c) 

•  Section  3  -  Phosphoric  Acid,  Tributyl  Ester  Detection  C^SA-8d) 

•  Section  3  -  Phosphoric  Acid,  Tributyl  Ester  Detection  (WSA-8c) 

•  Section  9  -  Methyl  Naphthalene  Detection  (WSA-80 

The  contaminants  of  concern  (COCs)  in  soils  {i.e.,  those  displaying  cumulative  Els  greater 
than  0.1)  for  the  WSA,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the 
industrial  worker),  are; 

•  Aldrin 

•  Benzene 

•  Carbon  tetrachloride 

•  Dibromochloropropane 

•  Dicyclopcntadiene 
«  Dieldrin 

•  Hexachlorocyclopentadicnc 

•  Isodrin 

•  Methylene  chloride 

•  1,1,2,2-Tetrachlorocthane 

•  Tetrachlorocthylcnc 

•  Trichloroethylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

•  Copper 

•  Lead 

The  contaminant  of  significance  (COS)  in  groundwater  (i.e.,  those  displaying  vapor 
exposure  indices  (VEIs)  greater  than  1)  for  the  WSA  is; 

•  1,1-Dichlorocthylene 

xxi 
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1.0  INTRODUCnON 

The  analyses  and  evaluations  perfonned  under  the  Rocky  Mountain  Arsenal  (RMA) 

Exposure  >asessmcnt  are  documented  in  eight  report  volumes.  These  include  Volume  i. 
Surface  Use  and  Exposed  Population  Evaluations;  Volumes  11  and  III,  Toxicity  Assessment; 
Volumes  IV  and  V,  Preliminary  Pollutant  Limit  Value  (PPLV)  Methodology;  Volume  VI, 
Study  Area  Exposure  Assessments;  Volume  VII,  Summary  Exposure  Assessment;  and 
Volume  Vin,  Response  to  Comments  on  the  Draft  Exposure  Assessment. 

Volume  VI  of  the  Exposure  Assessment  is  a  detailed  presentation  of  the  study  area 
exposure  analyses,  consisting  of  site-by-site  comparisons  of  measured  maximum 
contaminant  concentrations  to  their  Draft  PPLVs  derived  for  an  industrial  worker  (the  most 
sensitive  receptor).  Volume  \T  consists  of  eight  subvolumes,  VI-A  through  VI-H. 
Subvolume  B  (this  document)  constitutes  the  Study  Area  Exposure  Assessment  for  the 
Western  Study  Area  (WSA).  The  remaining  subvolumes  arc:  VI-A,  Introduction;  VI-C, 
Southern  Study  Area;  VI-D,  North  Central  Study  Area;  VI-E,  Central  Study  Area;  VI-F, 
Eastern  Study  Area;  VI-G,  South  Plants  Study  Area;  and  VI-H,  North  Plants  Study  Area. 

A  description  of  the  contents,  approach,  specific  procedures,  and  format  in  preparing  the 
Study  Area  Exposure  Assessment  documents  is  presented  in  Volume  VI-A. 

The  exposure  assessment  for  the  WSA  was  performed  on  a  sitc-by-sitc  basis.  The  site 
designations  are  consistent  with  those  used  in  the  remedial  investigation  (RI)  Study  Area 
Report  (SAR)  for  the  WSA  (EBASCO,  1989a).  The  analytical  data  used  for  each  site 
were  based  on  the  original  Rocky  Mountain  Arsenal  Contamination  Control  Program 
Management  Team  (RMACCPMT)/Phasc  I  and  D  RI  site  Contamination  Assessirtcnt 
Reports  (CARs).  Additional  information  on  the  history  of  these  sites  can  be  found  in 
Section  3.2  of  the  SAR  (EBASCO,  1989a).  The  SARs  present  a  regional  overview  of  the 
extent  of  contamination  and  migration  characteristics  throughout  the  Arsenal.  An  analogous 
regional  overview  of  the  exposure  assessment  for  the  WSA  is  presented  in  the  Study  Area 
Exposure  Summary,  Section  3.0  of  this  report  volume.  This  regional  summary  is  integrated 
with  the  other  study  area  exposure  summaries  in  Volume  VII  to  provide  an  Arsenal-wide 
perspective  of  the  significance  of  the  measured  contamination. 
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^  The  sites  included  in  the  Western  Exposure  Assessment  are  as  follows:  - 

•  WSA-la  Section  3  -  Pyrenc/Fluoranthenc  Detection  Area 

•  WSA-lb  Section  3  -  Isolated  Spill  Area 

•  WSA-lc  Section  3  -  Wood  Preservative  Derivative  Area 

•  WSA-ld  Railyand  -  Zinc  Detection  Area 

•  WSA-lc  Railyard  -  Nemagon  Spill  Area 

•  WSA-lf  Railyard  -  Aidrin  and  Dicldrin  Detection 

•  WSA-lg  Railyard  Area  -  Mercury  Detection 

•  '  WSA-2  West  Landfill  -  Burning  Pit 

•  WSA-3a  East  Landfill  Toluene,  Trichloropropcne  and  Cadriiium  Detection 

•  WSA-3b  East  Landfill  -  Disposal  Pit 

•  WSA-3c  East  Landfill  -  Main  Surface  Disposal  Area 

•  WSA-3d  East  Landfill  -  Mcthylisobutyl  Ketone  Detection 

•  WSA-4a  Open  Storage  Yard  -  Methyl  Cyclohexane  Detection 

•  WSA-4b  Open  Storage  and  Salvage  Yard  Support  Areas 

•  WSA-5a  North  Landfill  -  Trench 

•  WSA-5b  North  Landfill  -  Bum  Pit 

•  WSA-5C  North  Landfill  -  Trench 

•  WSA-5d  North  Landfill  -  Trenches 

•  WSA-6a  Motor  Pool  Area  -  Main  Ditch 

•  WSA-6b  Motor  Pool  -  Fuel  Tank  Storage  Area 

•  WSA-6c  Motor  Pool  .Area  -  Roundhouse  and  Old  Septic  Tank  System 

•  WSA-6d  Motor  Pool  -  Drainage  Ditch 

•  WSA-6c  Motor  Pool  Area  -  Culvert  Outfall 

•  WSA-7a  Sanitary  Sewers  -  Internal  Sediment 

•  WSA-7b  Sanitary  Sewers  -  Overflow  Area 
»  WSA-8a  Section  33  -  Copper  Detection 

•  WSA-8b  Section  33  -  Zinc  Detection 

»  WSA-8c  Section  4  -  1,1,2,2-Tetrachloroethane  Detection 

•  WSA-8d  Section  3  -  Phosphoric  Acid.  Tributyl  Ester  Detection 

% 
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•  WSA-8c  Section  3  -  Phosphoric  Acid,  Tributyl  Ester  Detection 

•  WSA-8f  Section  9  -  Methyl  Naphthalene  Detection 

The  locations  of  each  of  the  sites  listed  above  in  the  WSA  were  depicted  in  the  Western 
SAR  (EBASCO,  1989a).  The  site-by-site  exposure  assessments  for  each  of  the  31  areas 
investigated  are  presented  in  Sections  2.1  through  2.31.  A  study  area  exposure  summary 
for  the  WSA  is  presented  in  Section  3.0. 

The  Soil  Contaniinant  Oinccntration  Tables  in  Sections  2.1  through  2.31,  list  the  maximum 
concentrations  that  were  calculated  for  each  site  over  two  depth  intervals,  designated  as 
Horizon  1  and  Horizon  2.  Horizon  1  included  depths  from  0  to  10  feet  (ft),  and 
Horizon  2  accounted  for  all  depths,  including  0  to  10  ft  If  the  maximum  concentration 
for  all  depths  is  in  Horizon  1,  then  the  listed  concentration  in  Horizon  2  will  equal 
Horizon  1.  For  a  further  discussion,  see  Volume  VI-A,  Section  2.2.4.  The  Inductively 
Coupled  Plasma  (ICP)  metals  (i.c.,  cadmium,  chromium,  copper,  lead,  and  zinc),  arsenic, 
and  mercury  identified  as  site  contaminants  in  the  tables  include  only  those  which  were 
detected  above  indicator  levels.  The  following  are  the  indicator  levels  used: 


Contaminant 

Arsenic 

Cadmium 

Chromium 

Copper 

Le^ 

Mercury 

Zinc 


Indicator  Level 

CRL''-10  ug/g^ 
1-2  ug/g 
25-40  ug/g 
20-35  ug/g 
25-40  ug/g 
CRL-0.10  ug/g 
60-80  ug/g 


As  described  in  Volume  VI-A  of  this  report,  nontarget  contaminants  were  subjected  to  two 
screening  processes  to  determine  whether  or  not  they  should  be  evaluated  in  detail  in  the 
sitc-by-site  exposure  assessments.  The  first  screening  was  conducted  as  part  of  the  RMA 
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Qicmical  Index  (EBASCO,  1988c/RIC  88357R0I),  and  was  based  on  the  toxicity, 
concentration,  and  frequency  of  occurren^.  of  the  nontarget  compounds.  -Contaminants 
passing  through  this  fint  screening  were  then  subjected  to  a  second  screening  that  was 
conducted  on  a  study  area-by-study  area  basis  within  Appendix  A  of  each  Study  Area 
Exposure  Assessment  (Volumes  VI- B  through  VI-H).  This  second  screening  process 
considered  frequency  of  occtirrence,  similarity  of  the  nontarget  concentration  to  that  of 
target  contamiiutnts,  and  co-occuirencc  of  nontarget  compounds  with  target  compounds  in 
the  soil  and  sediment  samples.  The  reader  is  encouraged  to  consult  the  RMA  Chemical 
Index  and  the  Study  Area  Exposure  Assessment  Appendices  for  details  of  the  screening 
processes,  as  it  was  Judged  too  repetitive  to  include  this  information  in  each  site  where 
nontargets  were  detected. 

Draft  PPL  Vs  for  each  of  the  site  contaminants  were  computed  for  the  five  exposed 
populations  of  concern  regulated  visitors,  casual  visitors,  recreational  visitors,  comme  ;iaJ 
workers,  and  industrial  workers  for  the  direct  (i.e.,  soil  ingestion,  dermal  contact,  anu 
suspended  particulate  inhalation)  and  indirect  (i.e.,  open  and  enclosed  space  vapor 
inhalation)  exposure  pathways,  according  to  the  methodology  detailed  in  Volume  IV  of  the 
Exposure  Assessment.  Draft  PPLVs  for  each  site  are  presented  in  the  Exposure  £>  Juation 
Tables.  Figure  WSA-1-0  explains  various  aspects  of  the  dau  presented  in  the  Exposure 
Evaluation  Tables.  For  a  further  discussion  of  these  tables,  see  Section  3.0  in 
Volume  VI-A, 

The  cumulative  Draft  PPLVs  in  these  tables  for  Inductively  Coupled  Plasma  (ICP)  metals 
(i.e.,  cadmium,  chromium,  copper,  lead,  and  zinc),  arsenic,  and  mercury  do  not  include  the 
single  pathway  preliminary  pollutant  limit  values  (SPPPLVs)  computed  for  vapor  inhalation 
exposure  pathways  since  the  potential  for  inhalation  of  vaporized  ICP  metals,  arsenic,  and 
mercury  is  assumed  to  be  negligible  (see  Volume  VI-A).  SPPPLVs  for  the  inhalation 
pathways  are  not  included  in  the  cumulative  Draft  PPLVs  for  chloroacetic  acid,  1,2- 
dichlorcwthylene,  dimcthylmcthyl  phosphonate,  Dithiane,  fluoroacctic  acid,  isopropylmcthyl 
phosphate,  isopropylmcthyl  phosphonic  acid,  n-nitrosodimcthylaminc.  1 ,4-Oxathiane,  Sarin, 
and  thiodiglycol.  These  chemicals  are  highly  soluble  (log  Kow  less  than  one)  and, 
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therefore,  are  assumed  to  have  low  potential  for  vaporization.  EJraft  PPLVs  were  not 
computed  for  nontarget  chemicals  measured  at  this  site  since  these  contaminants  were 
rejected  in  the  nontarget  screening  (Appendix  A). 

The  chemical-specific  and  site-specific  parameters  used  to  calculate  the  open  and  enclosed 
space  vapor  inhalation  PPLVs  are  included  in  the  RMA  Source  Data  File,  provided  as  part 
of  the  PPLV  Computer  Model  for  RMA  (Volume  Vj.  Contaminant-specific  parameters  for 
the  open  space  pathways  arc  the  depth  to  the  top  of  the  contamination  zone  (d),  and  the 
depth  to  the  bottom  of  the  contamination  zone  (h),  diffusivity  and  soil  concentration. 

These  variables  are  calculated  as  described  in  Volume  IV.  The  site-specific  parameter, 

XyF„,  represents  the  wind  dispersion  factor  at  the  receptor  location  receiving  the  maximum 
concentration.  This  parameter  was  generated  by  the  Industrial  Source  Complex  Long  Term 
(ISCLT)  model  as  described  in  Volume  IV.  The  distance  from  the  center  of  the  site  to  the 
critical  receptor  location,  D_„,  used  with  the  computation  of  X/F„  was  calculated  as 
described  in  Volume  IV. 

Site-by-site  comparisons  of  the  maximum  site  contaminant  concentrations  to  their 
corresponding  cumulative  Draft  PPLVs  were  done  in  order  to  determine  sites  which  may  be 
considered  for  remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two 
categories:  Ffriority  1  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detectai  concentrations  exceed  the  draft 
human  health  based  criteria,  and  Priority  2  which  consists  of  sites  where  available  soil 
contaminant  concentration  data  indicate  that  the  maximum  detected  concentrations  do  not 
exceed  the  draft  human  health  based  criteria.  Site  designations  will  be  reconsidered 
throughout  the  Endangerment  Assessment  process  as  health  based  criteria  arc  refined  and 
additional  data  become  available. 
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2.0  SITE-BY  SITE  EXPOSURE  ASSESSMENT 

2.1  SITE  WSA-la:  SECTION  3  -  PYRENE/FLOURANTHENE  DETECTION  AREA 
(formeriy  Section  3  -  Nonsource  Area;  EBASCO,  1988n/RIC  88076R01) 

2.1.1  Site-Specific  Considerations 

Figure  WSA-la- 1  and  Table  WSA-la-1  depict  the  target  contaminants  for  Site  WSA-la. 
Boring  2  was  included  in  this  exposure  assessment,  consistent  with  the  Western  SAR.  The 
historical  search  conducted  under  the  contaminant  assessment  revealed  that  Aldiin, 
2,2-bis(Para-chlort)phcnyl>l,l,l-trichiorocthane  (PPDDT),  and  old  mustard  containers  may 
have  been  stored  in  Section  3  (EBASCO,  1988n/RIC  88076R01),  but  it  is  unlikely  that  Site 
WSA-la  was  the  storage  area,  as  it  is  located  along  a  rail  line.  None  of  these  chemicals 
were  detected  in  the  soil  during  the  Phase  I  and  Phase  n  investigations.  According  to  site 
history,  no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
present  in  Site  WSA-la  (EBASCO.  1988nyRIC  88076R01). 

2.1.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-la  are  depicted  in  Figure  WSA-la-1.  The  following  contaminants  were  not 
included  in  the  figure,  since  they  were  not  considered  target  contaminants  during  the 
Phase  I  and  Phase  II  investigations:  Rouranthene  or  pyrene,  occurring  in  Boring  2 
(0-1  ft).  Although  not  shown  in  the  figure,  flouranthene  or  pyrene  was  included  in  the 
Western  SAR  and  in  this  exposure  assessment  because  it  passed  through  the  screening 
process  performed  in  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  WSA-la-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  certified  reporting 
limits  (CRLs)  for  organic  contaminants  from  the  Phase  I  and  Phase  II  investigations.  The 
boring  number  and  depth  where  the  maximum  value  was  observed  are  shown. 

Table  WSA-la-1  shows  that  no  target  contaminants  were  found  above  the  indicator  level. 
No  data  were  included  for  ICP  meuls,  arsenic,  and  mercury  in  Horizon  2  because  direct 
soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 

2-1 

REAU/RFT0079Jl£A  VI-B  9/6/90  3:45  pm  spi 


0  period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
^  Volume  VI-A). 

2.1.3  Site  ExDO.sure  Summary 

Only  nontarget  soil  contaminants  are  shown  in  Table  WSA-la-1.  Since  nontarget 
contaminants  (excluding  1,1,2,2-tetrachlorocthane)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  identified  for  this  site.  Site  WSA-la  is  therefore  designated 
as  a  Priority  2  site. 
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FIGURE  WSA-la-1 

Phase  I  and  Phase  13  Analytes 

Detected  Within  or  Above 

Indicator  Levels 
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TABLE  WSA-la-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-Ia 
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2.2  SITE  WSA-lb:  SECTION  3  -  ISOLATED  SPILL  AREA  (fonncrly  Section  3  - 
Nonsource  Area;  EBASCO,  1988n/RIC  88076R01) 

2.2. 1  Site-Specific  Considerations 

Figure  WSA-lb-1  and  Table  WSA-lb-1  depict  the  target  contaminants  for  Site  WSA-lb. 
Borings  27  through  30  were  included  in  this  exposure  assessment,  consistent  with  the 
Western  SAR.  Hie  historical  search  conducted  under  the  contaminant  assessment  revealed 
that  Aldrin,  PPDDT,  and  old  mustard  containers  may  have  been  stored  in  Section  3 
(EBASCO,  1988n/RIC  88076R01),  but  it  Is  unlikely  that  Site  WSA-lb  was  the  storage 
area,  as  it  is  located  along  a  rail  line.  None  of  these  chemicals  were  detected  in  the  soils 
during  the  Phase  I  and  Phase  II  investigations.  According  to  site  history,  no  other 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  WSA-lb  (EBASCO,  1988nyRIC  88076R01). 

2.2.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-lb  were  depicted  in  Figtirc  WSA-lb-1.  Table  WSA-lb-1  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and 
Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  arc  shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI- A).  Based  on  available  groundwater  data  from  the  first  quarter  1987  to  the 
first  quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this 
site  was  found  (see  Volume  VI-A). 

2.2.3  Site  Exposure  Summary 

Tables  WSA-lb-2  through  WSA-lb-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Benzene  --  -  -  Indirect  Indirect 

Carbon  tetrachloride  --  --  --  Indirect  Indirect 

Tetrachlorethylcne  --  -  --  --  Indirect 


N<»e:  Indiitct  exposure  pathways  inciixk  open  and  enclosed  space  vapor  inhalation. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  &om  the 
indirect  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs 
for  an  industrial  worker.  Site  WSA-lb  is  therefore  designated  as  a  Priority  1  site,  based 
on  the  most  sensitive  exposed  population  PPLV  (i.c.,  the  industrial  worker). 
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FIGURE  WSA-lb-1 

Phase  I  and  Phase  II  Analytes 

Detected  Within  or  Above 

Indicator  Levels 

Rocky  Mountain  Arsenol 
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TABLE  WSA-Ib  I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-Ib 
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0  2.3  SITE  WSA-lc;  SECTION  3  -  WOOD  PRESERVATIVE  DERIVATIVE  AREA 

X  (formerly  Section  3  -  Nonsource  Area;  EBASCO,  1988n/RIC  88076R01) 

2.3.1  Site- Specific  Considerations 

Figure  WSA-lc-1  and  Table  WSA-lc-1  depict  the  target  contaminants  for  Site  WSA-lc. 
Borings  3  and  13  were  included  in  this  exposure  assessment,  consistent  with  the  Western 
SAR.  The  historical  search  conducted  under  the  contaminant  assessment  revealed  that 
Aldrin,  PPDDT,  and  old  mustard  containers  may  hav/c  oecn  stored  in  Section  3  (EB-^.^CO, 
1988n/RJC  88076R01);  however,  none  of  these  chemicals  were  detected  in  the  soil  during 
the  Phase  I  and  Phase  II  investigations,  and  there  is  no  evidence  that  these  chemicals  were 
stored  in  the  rail  yard.  According  to  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  WSA-lc  (EBASCO  1988n/RIC 
88076R01). 

2.3.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-lc  are  depicted  in  Figure  WSA-lc-1.  The  following  contaminants  were  not  included 
in  the  figure  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and 
*  Phase  II  investigations:  Rouranthene  and  pyrene,  occurring  in  Boring  13  (0-1  ft). 

Although  not  shown  in  this  figure,  these  nontarget  compounds  were  included  in  the  western 
SAR  and  in  the  exposure  assessment  because  they  passed  through  the  screening  process 
performed  in  the  RMA  Chemical  Index  (EBASCO. l988c/RIC  88357R01). 

Table  WSA-lc-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  arc  shown.  Table  WSA-lc- 1  shows  that  no  target 
contaminants  were  found  above  the  indicator  level.  Methylene  chloride,  shown  on  table 
WSA-lc-1,  is  excluded  from  consideration  in  the  exposure  analysis  for  this  site  because  it 
was  considered  a  laboratory  contaminant  in  the  samples  analyzed.  No  data  were  included 
for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft 
is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available  groundwater  data  from 

% 
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ihc  first  quarter  1987  to  the  first  quaner  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (see  Volume  VI- A). 

2.3.3  Site  Exposure  Summary 

Only  nontarget  soil  contaminants  are  shown  in  Table  WSA-lc-1.  Since  nontarget 
contaminants  (excluding  1,1,2,2-tetrachloroethanc)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  identified  for  this  site.  Site  WSA-lc  is  designated  as  a 
Priority  2  site. 
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FIGURE  WSA-lc-l 
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-  2.4  SITE  WSA-ld:  R.MLYARD  -  ZINC  DETECnON  AREA  (fonnerly  Site  3-4: 

Ncmagon  SpiU  Area;  EBASCO,  1988a/RJC  88076R04;  and  EBASCO,  19881VRIC 
88076R04A) 

2.4. 1  Site-Specific  Considerations 

Figure  WSA-ld-1  and  Tables  WSA-Id-1  and  WSA-ld-2  depict  the  target  contaminants  for 
Site  WSA-ld.  Boring  7  was  included  in  this  exposure  as^ssment,  consistent  with  the 
Western  SAR.  According  to  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  WSA-ld  (EBASCO,  1988ayRIC 
88076R04). 

2.4.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-ld  were  depicted  in  Figure  WSA-ld-1.  Table  WSA-ld-1  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and 
Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  are  shown.  No  data  were  included  for  ICP  metals,  arsenic  and  mercury  in 
•  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assunted  to  be  negligible  (sec 
Volume  VI-A).  Table  WSA-ld-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater, 

2.4.3  Site  Exposure  Summary 

Tables  WSA-ld-3  through  WSA-ld-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-ld  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  idendfied. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Methylene  chloride 

” 

" 

- 

Indirect 

Indirect 

Note;  IndiFcct  exposun  pathways  inclucie  open  and  encJosed  space  vapca^  inhaialion. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
indirect  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  WSA-ld  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.c.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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TABLE  WSA-ld-i 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-ld 
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TABLE  WSA“ld“2 


0 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UC/L) 
FOR  SITE  WSA-ld 

AVERAGE  SITE  DEPTH  TO  GROUHDWATERl  69  F«(«t 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(HELL  NUMBER) 

SAMPLE 

DATE 

BENZENE 

9.2 

03523 

05/11/88 

CHLOROFORM 

18 

03523 

12/7/87 

HEXACHLOROCYCLOPENTADIENE 

0.69 

03523 

05/11/88 

CHLOROBENZENE 

34 

03523 

05/11/88 

DIBROMOCH LORO PRO PANE 

61 

03523 

12/7/87 

DICYCLOPENTADIENE 

3.2 

03523 

12/7/87 

MALATHION 

0.59 

03523 

10/27/88 

TRI CHLOROETHYLENE 

2.1 

03523 

05/11/88 

FACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  Fabruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databasa,  July  19,  1990 
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0.0E«OO 

4.0E«03 

0.0E*OO 

0. 06*00 

0.CE*0O 

1.76-07 

e 1 SaOMOCMLOSOPCOPANE 

1.8E«01 

O.QE'^00 

1.88*01 

0.0E*0O 

0.0E*OO 

0.06*00 

8.06-06 

D I CYCLOPENTAD I ENE 

5.4E-»(M 

O.OE+00 

5.4E*0A 

0.0E*OO 

O.OE+M 

O.OE*00 

6.2E-07 

HEXACHLOROOCLOPEMTADIENE 

1.7E-KK 

0.0E*OO 

1.7E-*04 

0.0E*0O 

0.0€*00 

0.06+00 

3.86-07 

HALATMIQM 

I.TE-HK 

O.OE-KW 

1.7E+05 

0.0E*OO 

0.06*00 

0.06*00 

1.76-15 

HETMTLEHE  CHLORIDE 

3.3E+03 

L.(X-»D3 

1.8E+03 

0.0E*OO 

9.9E-04 

9.96-0* 

0.06*00 

TRICHLOROETMTLEHE 

2.3E-K33 

0.0E-K)O 

2.3E+03 

0.0E*OO 

0.0E*0O 

0.06*00 

1.2E-07 

23 


WSA'1d-4 

EKPOSUSE  EVALUATIOSS  FOI  CASUAL  VISITORS 


CONTAMiHANT 

DIRECT 

W»CV 

(■o/kg) 

IRDIRECT 

PPtV 

(ae/Eg) 

OMUUTIVE 

RW.V 

(ag/kg) 

DIRECT 

E! 

INDIRECT 

El 

CtJMULATIVE 

El 

V6I 

OPN 

ICHZEHf 

O-Oe-KM 

8.AE*02 

0.QE*OO 

0.0E*<» 

0.06*00 

5.96-07 

CMLOBOSEAZEKC 

1.6E*05 

o.a£*c« 

1.8£*0S 

O.OE*00 

0.06*00 

0.06*00 

1.96-(» 

CHLCROfOIM 

4.0E-»<I3 

O.Q£*(» 

4.&E*03 

0.0E*0O 

0.06*00 

0.06*00 

1.76-07 

D I  MtJMOCHLOliOPfiCVAHE 

i.ae*oi 

O.OE*CC 

1.8E*01 

a.0E*0O 

0.06*00 

0.06*00 

8.0E-M 

OiaUOPENTUIENE 

S.4£«<K 

O.OF*CIO 

5.4£*04 

0.0E*OO 

0.06*00 

0.06*00 

6.26-07 

HEXACHLOaOCrCLOPEMTAC  ( EHE 

1.7E+04 

0.K>O0 

1.7E+0A 

0.0£*<X) 

0.06*00 

0.06*00 

3.36-07 

HAUTHIOtt 

1. 71*05 

o.aE*oo 

1.7t*05 

0.0E*OO 

0.06*00 

0.06*00 

1.76-15 

NETHTLEME  CMLORIOE 

3.3E+03 

4.QE*03 

1.8E*;?3 

O.OE*00 

9.96-04 

9.96-04 

0.06*00 

TRICHLOROETHYLEIIE 

2.3£*03 

Q.OE+OO 

2.3E+03 

o.ix*ao 

0.06*00 

0.06*00 

1.26-07 

USA- Id-5 


EXPOSUSE  EVALUATIONS  FOX  KECSEATIONAL  VISITOOS 


OSiTAJIIUUir 

DIRECT 

mv 

(«a/kg) 

INDIRECT 

mv 

(ma/kg) 

CUMULATIVE 

PPtV 

(■s/Xg) 

DIRECT 

El 

INDIRECT 

El 

OJMUUTIVE 

El 

VEI 

OPN 

SENZEME 

1.2E+02 

0.(X*00 

1.2E+02 

O.OE+00 

O.OE+00 

O.OE+00 

a.SE-06 

CNlOXOtENZENE 

S.aE-KK 

O.OE+00 

6.3E*{t4 

O.OE+00 

O.OE+00 

0.0E*OO 

1.2E-07 

CMiaROFORM 

5.6E*<I2 

0.0E«OO 

5.6E*02 

O.OC+00 

O.OEfOO 

O.OE+00 

2.5E-06 

D I  ttOKX  MtOXOPtOPANE 

2.5E-K30 

a.ix«oo 

Z.SE^OO 

o.ac«<» 

0.0E-»OO 

0.0E«OO 

1.2E-04 

DICTCIOPEMTAOIEXE 

i.aE*<K 

0.0E«0O 

1.8E*0A 

0.0E*0O 

0.0E*OO 

0.0E*00 

4.0E-06 

NEXACXLOKOCTCIOPEMTAO I ENE 

5.;e*03 

O.OE+00 

5.7E*03 

0.0E*0O 

O.OE+M 

O.OE+00 

2. *£-06 

MALATNtOH 

7.0E*O4 

0.(»*00 

7.I*«0A 

0.0£-»00 

0.0E*0O 

O.OE+OO 

1. IE-14 

METMTLEME  CMLOtlOE 

L.5E*<32 

1.4E-»03 

3.4E*02 

o.oc^oo 

2.8E-03 

2.aE-03 

O.OE+OO 

TRICXLOROETMTLEXE 

3.2E*<a 

O.OE-^ 

3.2E+02 

0.0E*OO 

0.0L«00 

o.cc«oo 

1.8E-06 

WSA-1d-6 

EXPOStJRE  EVALUATIONS  FCC  COmESClAI.  UORKEDS 


0 


COMTAMIHANT 

BIAECT 

«»LV 

(■g/ka) 

IWIBECT 

PPLV 

(m/kg) 

OMUIATIVE 

WIV 

(ag/iig} 

DIRECT 

El 

INDIRECT 

El 

CLWULATIVE 

El 

lEMZENE 

1.1E*<B 

o.ac*<» 

1.1E«fl3 

0.0E*OO 

O.OE-rOO 

O.DE'tOO 

CHLOROtENZEHE 

8.ac*04 

0.0E«O0 

8.8E«04 

O.OE'^00 

O.OE+00 

O.OE+00 

CHLOaOFORM 

5.1E-KJ3 

O.OE-rOO 

5.1£«C3 

0,OE*00 

0.0E*OO 

O.OE+00 

0 1 UOMOCKLOROPAOP  AUE 

2.3E+01 

O.OC+00 

2.3E*01 

O.OE«QO 

O.OE+00 

O.OEfOO 

OICTCLOPEMTADIEUE 

1.7E+0* 

O.OE-rOO 

1.7E*C4 

0.0€»00 

O.OE+00 

O.OE+00 

NEXACMLOKOCTCLO^NTAO  I ENE 

5.5E*03 

0.0E*0O 

5.5E-»(I3 

O.OE^-OO 

O.OE+00 

O.OE-rOO 

NAUTUIOH 

9.2£*04 

(}.0E*<» 

9.2E*04 

C.0E«0O 

O.OE+OO 

0.0E«OO 

NETHTLEHE  CHLOaiOE 

A.1E*<J3 

4. IE-01 

4.1E-C1 

0.0E*OO 

9.8£*00» 

9.8E+00® 

TRICMLCROETHTLEAE 

2.9€*03 

O.OE-rOO 

2.9E*03 

0.0E*OO 

0.0£*00 

O.OE+00 

El  is  eqLMi  to  or  exceeds  1.CE-01 


VEI 

EMC 


6.SE'0S 

6.aE'(K 

I.SE-OS 

8.9E-02 

2.1E-02 

1.3E-02 

5.7E-11 

1.3E-03 


W«'1d-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


\ 

CONTAMIMAUT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

OSVI  ESVI 

(■S/kg)  (ag/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

EI 

INDIRECT 

EI  " 

CUMULATIVE 

EI 

OPN 

VEl 

EMC 

SEN2EUE 

6.7t+01 

o.oc*oo 

O.OE^OO 

6.;e*oi 

0.06*00 

0.06*00 

0.06*00 

4.46-06 

2.06-02 

CNLOROREHZENE 

1.^e'04 

Q.OE+OO 

O.OE+00 

1.5E*04 

0.06*00 

0.06*00 

0.06*00 

1.46-07 

6.2E-04 

CNLOSOFORM 

3.'it+02 

0.0E«<» 

9.06*00 

3.1E*02 

0.06*00 

0.06*00 

0.QE*00 

1.36-06 

5.66-03 

0 1  mOMOCMLORaPRaPANE 

I.4£«00 

O.DE^OO 

0.06*00 

1.46*00 

0.06*00 

0.06*00 

0.06*00 

6.06-05 

2.7E-0' 

DICTCLOPEHTAOIENE 

1.2E+03 

o.oe*oo 

0.06*00 

1.26*03 

0.06*00 

0.06*00 

O.OE+00 

4.76-06 

2.1E-0; 

MEXACNLOROCTCLOPENTAO I ENE 

3.8E+02 

0.0E*OO 

0.06*00 

3.86*02 

0.06*00 

0.06*00 

0.(K*00 

2.86-06 

1.36-02 

NALATHICM 

1.7E*<W 

o.oe-KXj 

0.06*00 

1.76*04 

0.06*00 

0.0E*OO 

O.OE+00 

1.36-14 

5.7E-11 

NETHYLENE  CHLORIDE 

2.5E*02 

5.4E-»<}2 

3.36-01 

3.3E-01 

0.06*00 

1.2E*01« 

1.2£*01» 

0.06*00 

0.(*+00 

TRICMLOROETHYLEME 

1.8£*02 

0.QE*O0 

0.06*00 

1.86*02 

0.06*00 

0.06*00 

0.06*00 

8.96-07 

3.96-03 

Ei  U  K)Lial  to  or  •xceectt  1.0E-01 


a-ar 


j  ,  2.5  SITE  WSA-lc:  RAILYARD  -  NEMAGON  SPILL  AREA  rfonncrly  Site  3-4: 

Ncimgon  SpiU  Area;  EBASCO.  19t*j;RIC  88076R04  and  EBASCO,  1988b/RIC 
88076R04A) 

2.5.1  Site-Specific  Considerations 

Figure  WSA-lc- 1  and  Tables  WSA-lc- 1  and  WSA-lc-2  depict  the  target  contaminants  for 
Site  WSA-lc.  Borings  15,  17,  18,  and  31  through  34  were  included  in  diis  exposure 
assessment  consistent  with  the  Western  SAR.  The  historical  search  conducted  under  the 
contamination  assessment  revealed  that  PPDDT  may  have  been  stored  in  Site  WSA-lc 
(EBASCO,  1988a/RIC  88076R04),  but  it  was  not  detected  in  the  Phase  I  and  Phase  11 
investigations.  According  to  the  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  WSA-lc  (EBASCO,  1988a/RIC 
88076R04). 

2.5.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 
The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-lc  arc  shown  in  Figure  WSA-lc-1.  Table  WSA-le-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 

•  arsemc,  and  mercury  and  CRLs  for  organic  conuminants  from  the  Phase  I  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  arc 
.shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
WSA-lc-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.5.3  Site  Exposure  Summary 

Tables  WSA-lc-3  through  WSA-lc-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-le  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  CCXTs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


R£All/RPTt)079  R£A  VI.B  9^7/90  11:03  »m«pi 
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Contaminants  Regulated  Casual  Recreational  Comnarcial  Industrial 

of  Concern  Visitor  Visitor  Visiter  Worker  Worker 

Dibromochloropropanc  --  --  Direct  Indirect  Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  paiticulaie  inhalation,  and  dennal 
contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 

TTie  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  WSA-le  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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4-5  Bit 
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Pno»«  I  Boring 

Pnoj*  n  Boring  wiin  Totol 
D«oin  Oniiod  (n  ) 

□ 

Sit#  Boundary 

Sannpl« 

^ Anol y  f * 

lnt«f  vOi 

0-  1  !  08CP  1.3^ 

(ft  ) 

- 1“^ -  ^  L«v«i  (ug/g 

BIL 

MC7 

-  Baiow  indieorot  L»v*i 

Oepwtf  ijiii  lesiimiB 

Prepared  for; 

Progrom  Monager's  Office  for 
Rocky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground  ,  Mory  land 


FIGURE  WSA-le-l 

Phase  I  ond  Phase  n  Analytes 
Detected  Within  or  Above 
Indicator  Levels 


Prepared  by.  E base o  Services  Incorporated 
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TABLE  WSA-le-2 


0 

\ 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 


AVERAGE 

FOR 

SITE 

SITE  WSA“le 

DEPTH  TO  GROUNDWATER:  69  Fe«t 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

9.2 

03523 

05/11/88 

CHLOROFORM 

18 

03523 

12/7/87 

HEXACHLOROCYCLOPENTADIENE 

0.69 

03523 

05/11/88 

CHLOROBENZENE 

34 

03523 

05/11/88 

DI BROMOCKLOROPROPANE 

61 

03523 

12/7/87 

DICYCLOPENTADIENE 

3.2 

03523 

12/7/87 

•malathion 

0.59 

03523 

10/27/88 

TRI CHLOROETHYLENE 

2.1 

03523 

05/11/88 

each  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  Fabniary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databasa,  July  19,  1990 
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WSA-1«'3 

EXPOSURE  EVALUATIONS  fOR  REGULATED  VISITORS 


COMTAMINAHT 

DIRECT 

PPLV 

(•O/Ica) 

IieiRECT 

PPLV 

(^t/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

Ei 

CUMULATIVE 

EI 

VEl 

QPN 

■EMZEtlE 

S.AE-^Oa 

o.oe*oo 

8.A£*02 

0.0£*<» 

0.0£-K» 

0.0E*O0 

5.36-06 

CMLOROKHZENE 

1.A£«OS 

o.x*oo 

1.AC+05 

O.OEyOO 

O-OE-MX) 

0.06*00 

1.76-07 

CHLOROFORM 

i.OE^OS 

Q.X*OQ 

i.x*(a 

o.oe+00 

O.OE-KX) 

0.06*00 

1.56-06 

0 I IROMOCHLOROPROPAME 

1.8E+01 

2.0E+02 

1.7E+01 

7.2E-02 

6. 46-03 

7.96-02 

7.26-05 

OICrCLOPENTAOIEHE 

5.4E+04 

O.OE+00 

S.4E«04 

O.OE+00 

O.OE-fOO 

0.06*00 

5. 6^-04 

HEXACHLOROaCLOPENTAO  I ENE 

1.7E+04 

O.OE+O) 

1.7E+OA 

o.oe+00 

0.0E-)O0 

0.06*00 

3.46-06 

MAUTMION 

1.7E-*05 

O.OE+00 

1.7E+05 

O.OE+00 

0.06*00 

0.06*00 

1.5E-14 

TRICHIOROETHYLEME 

2.3E+03 

O.OE+00 

2.3E*03 

O.OE^CO 

0.OE*OO 

0.06*00 

1.16-06 

WSA*1«>« 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

INDIRECT 

PPLV 

(■g/Xg) 

CUMULATIVE 

PPLV 

(■g/Rg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VE! 

OPN 

BENZENE 

8.4E*02 

O.OE+OO 

8.AE+0Z 

0.(K+00 

O.OE+OO 

O.OE+OO 

5.3E-06 

CNLOROSENZENE 

1.6E+0S 

0.0E»OO 

1.AE+OS 

O.OE+OO 

O.OE+OO 

O.OE+OO 

I.TE-Or 

CHIOKOFORM 

A.OE+03 

O.OE+OO 

4.0E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.SE-06 

0 1  BROHOCHLCtlOPtOPANE 

l.aE+OI 

2.0E+02 

1.7E+01 

Z.2E-02 

6.6E-03 

7.9E-02 

7.2E-05 

OICTCLQPEMTAOIENE 

5.4E+OA 

O.OE+OO 

5.4E+04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

5.6E-06 

HEXACMLOROCTCLOPENTAOI ENE 

1.7E*04 

O.OE+OO 

1.7E+04 

O.OE+OO 

O.OE+OO 

O.QE+00 

3.4E-06 

MALATMION 

1.;e+05 

O.OE+OO 

1.7E+05 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1.5E-14 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE+OO 

O.OE+OO 

O.OE+OO 

1. IE-06 

2-84 


WSA-1*-5 

EXPOSURE  EVALUATIONS  FOR  SECSEA..JHAL  VISITORS 


CnMTAMIHAHT 

DIRECT 

PPLV 

(■a/ka) 

INDIRECT 

PPLV 

<Bg/ks> 

CUUUTIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

OMJUTIVE 

"  El 

VEI 

DPN 

SEMZEUC 

I.ZE-^OZ 

O.OEeCO 

1.2E*<12 

O.QCeDO 

O.OEeCO 

O.OEeOO 

8.0E-O5 

CXLOROKEHZEXE 

6.8E-^ 

0.OE-»OO 

S.SE-KK 

O.OEeOO 

O.OE+OO 

O.OEeOO 

1.1E-(» 

CNLQROFCRM 

S.6£*02 

o.a*oo 

5.6E+02 

o.oe+00 

O.OE-KX) 

O.OE'^00 

2.3E-05 

D I tROHOCMLOROPROPAXE 

2.5E+00 

3.0F*01 

2.3E+flO 

5.2E-01* 

A.3E-02 

5.AC-01* 

1.1E-<a 

DICTCLOPEHTAOIENE 

1.8E*OA 

0.CIE«0O 

1.SE-t04 

Q.OE-^OO 

O.OE+OO 

O.OE-fOO 

3.6E-05 

KEXACRLOROCTCLOPEMTAO 1 ENE 

5.7E+a3 

O.OE^OO 

5.7E+03 

O.OE'tOO 

0.0E*OO 

O.OE+00 

2.2E-05 

MALATHION 

7.0e*04 

0,0£*00 

7.0E+0A 

O.OE^OO 

O.OE+00 

O.OE+OO 

9.9E-U 

TSICHLOROETXTLENE 

3.2£*fl2 

O.OE^OO 

3.2E«a2 

O.OE+OO 

O.OE^OO 

D.QCeOQ 

1.6E-0S 

El  is  «qLMl  to  or  exceeds  1.0E-01 


WSA-lc-6 

EXPOSME  EVALIMTIONS  FOfi  COWERCIAL  UCWKEitS 


COHTAMINAUT 

DI«ECT 

PPLV 

(■g/li9> 

IXOIKECT 

PPLV 

(■a/xg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

“  El 

VEI 

EHC 

IEM2EHE 

1.1E*03 

o.oe*oo 

1.1E+03 

0. 06+00 

O.OE+00 

0.06+00 

6.5E-03 

CNL0808ENZENE 

S.8E«(K 

O.OE+00 

8.86+04 

O.OE+00 

O.OE+00 

U.OE+OO 

6.26-04 

CMlOROFOiW 

5.1E+03 

0. 06+00 

5.1E+03 

O.OE+00 

O.OE+00 

0.06+00 

1.96-03 

D I MCMOCHLOROPKOPAHE 

2.3£*01 

4.86+00 

3.96+00 

5.76-02 

2.7E-01* 

3.3E-01+ 

8.96-02 

OlOfClOPEMTAOIEMe 

1.7E+04 

O.OE+00 

1.76+04 

0.06+00 

0.06+00 

0.06*00 

2.16-02 

HEXACNLORacrCLOPENTM)  1 ENE 

5.5€+<n 

0.06+00 

5.56+03 

0.06+00 

0.06+00 

0.06+00 

1.36-02 

NAUTHIOH 

9.2£*<K 

0.06+00 

9.26+04 

0.06+00 

O.OE+00 

0.06+00 

5.76-11 

Ta!CMlC*OeTHYl.£NE 

2.9E*03 

0.06+00 

2.96+03 

0.06+00 

0.06+00 

0.06+00 

1 .3E-03 

El  U  aqua!  to  or  txcead*  1.0E-01 


WSA-1«-7 

EXPOSUte  EVALUATICMS  FOR  INOUSTKIAI.  UORKEftS 


\ 

COMTAH!.(UiT 

DIRECT 

PPIV 

(ag/kS) 

INOIRECT 

OSVI  ESVI 

(BO/ka)  (iRB/k9) 

OJMUJtTlVE 

PPLV 

<ao/lE3) 

DIRECT 

El 

IHOIRECT 

El  - 

OMJUTIVE 

El 

OPM 

VEl 

ENC 

BE>i2£NE 

6.7E+01 

O.OE-rOO 

o.oc«oo 

6.7E+01 

0.OE«0O 

O.OE+00 

O.OE+00 

4.0E-05 

2.0E-02 

C  OROIEhZEkE 

1 . 5E+<K 

o.ot+oo 

0.0E«OO 

1.5E+04 

O.OE+00 

O.OE+00 

O.OE+00 

1.3E-06 

6.2E-M 

chloroform 

S.IE+OZ 

0.06-K« 

0.(X*00 

3.1E*02 

O-OE-^OO 

0.OE*OO 

O.OE*0O 

1. IE-05 

5.6E-03 

0 1 tROMCt  HLCRORtOPANE 

1.4E+«) 

2.6£-M)1 

A.aE+00 

I.OE-rOO 

9.3E-01* 

3.2E-01* 

1.3E-»00« 

5.4E-04 

2.7E-Q1 

OiaCLORt  ITAOiERE 

1.2i-*03 

O.OC-HM 

O.QE-HX 

1.2E*<I3 

O.OE+00 

0.0£*00 

o.OE>ao 

4.2E-CI5 

2.  IE-02 

HEXACHLOROCTCLOPEHTAO I EXE 

3.4E+Q2 

0.0£*00 

O.OE-KX) 

3.a£«02 

O.OE^OO 

O.OE'^00 

O.OE^OO 

2.5E-05 

1.3E-02 

MALATNtCH 

1.7E«04 

o.oc«oo 

O.OE«CO 

1.7E+04 

O.OE^OO 

O-OE-^OO 

O.OCvOO 

1. IE-13 

5.7E-11 

TRICHLOROETNYLENE 

1.8E+02 

o.0€*ao 

O.OE+00 

1.aE*02 

0.0E4OO 

O.OEh-OO 

O.OE+00 

8.oe-o« 

3.9E-03 

El  is  squat  to  or  ssceMs  1.0E-01 
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0  2.6  SITE  WSA-lf:  RAE  YARD  -  ALDRIW  AND  DIELDRIN  DETECTION  (formerly 

^  Site  3-4:  Nemagon  Spill  Area  and  EBASCO,  1988a/llIC  88076ROLand  EBASCO, 

19881VRIC  88076204A). 

2.6.1  Site-Specific  Considerations 

Figiue  WSA-lf-1  and  Tables  WSA-lf-1  and  WSA-lf-2  depict  the  target  contaminants  for 
Site  WSA-lf.  Borings  14,  16,  and  35  through  37  were  included  in  this  exposure 
assessment,  consistent  with  the  Western  SAR.  According  to  site  history,  no  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  WSA-lf 
(EBASCO,  1988a/RIC  88076R04). 

2.6.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaninants  that  were  detected  in  Site 
WSA-lf  arc  depicted  in  Figure  WSA-lf-1.  Table  WSA-If-1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  firom  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  arc 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
•  direct  soil  exposure  below  10  ft  is  assurrsed  to  be  negligible  (sec  Volume  VI-A).  Tabic 
WSA-lf-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  wtth 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.6.3  Site  Exposure  Summary 

Tables  WSA-lf-3  through  WSA-lf-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-lf  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  popttlation  and  with  the 
critical  exposure  pathway  identified. 


R£An/RPT0079Jt£A  "I  B  9.‘7/90 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dicldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Methylene  chloride 

... 

Indirect 

Indirect 

NoI£;  Ducct  exposure  pathways  for  soils  include  soil  .’ngestion,  suspended  particulate  inhalation,  and  dennal 
contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  uihaJaiton. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  WSA-lf  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


REAI1/RPT007')REA  Vl-B  9/11/90  3  41pm.pl 
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TABLE  WSA-lf-2 


0 

\ 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-lf 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  69  Fast 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

9.2 

03523 

05/11/81 

CHLOROFORM 

18 

03523 

12/7/87 

HEXACHLOROCVCLOPENTADIENE 

0.69 

03523 

05/11/8 

CHLOROBENZENE 

34 

03523 

05/ll/8i 

DIBROMOCHLOROPROPANE 

61 

03523 

12/7/87 

DICYCLOPENTADIENE 

3.2 

03523 

12/7/87 

MALATHION 

0.59 

03523 

10/27/8 

TRICHLOROETHYLENE 

2.1 

03523 

05/11/8 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANAL^ 
FOR  THE  PERIOD  March  17,  19  87  TO  Fabruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databaa®,  July  19,  1990 
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WSA-1f-3 

EXPOSUiE  EVALUATIONS  FO«  lECULATED  VISITORS 


CONTAMIUANT 

DIRECT 

PPLV 

(aq/kg) 

IXOIRECT 

PPLV 

(■e/kg) 

CUMULATIVE 

PPLV 

(■a/iis) 

DIRECT 

El 

IlffilRECT 

El 

CUMUUTIVE 

-  El 

VEl 

OPN 

ALMIM 

1.5E+00 

3.2E«06 

1.5E+00 

1.3E*<X)« 

6.2E-07 

1,3E-H)0« 

0.0E>OO 

lENZEME 

8.6EV02 

O.OEvOO 

S.&£-H)2 

O.OEvOO 

O.OEvOO 

O.OC+00 

2.  IE-07 

CMIOROBEHZENE 

1.6£*0S 

O.OEvOtl 

1.«*05 

O.OEvOO 

O.OEeOO 

O.OE'i’OO 

6.aE-09 

CMLOROFOKM 

A.OEeOS 

0  OEvCO 

4.0£»03 

O.OE+00 

O.OEvOO 

O.OEvOO 

6.2E-011 

0 1 IROHOCHLOaOPOOPAME 

l.SE-MJI 

O.OEvOO 

1.8£*01 

O.OEvOO 

0.0E*0O 

O.OEvOO 

2.9E-04 

OICTCLOPENTAOIEME 

5.4£*<J4 

O.OEvOO 

5.4£*04 

O.OEvOO 

O.OEvOO 

0.OE*0O 

2.3E-07 

OIELDRIM 

l.bEeOO 

1.0EVO6 

I.bEvOO 

4.4€*C0* 

4.8E-a4a 

4.4E+00* 

0.0E*OO 

NEXAC)<LOROCTCLQ(>ENTAO  I  EWE 

1.7E«04 

O.CEvOO 

1.7E*04 

O.OEvOO 

O.OEvOO 

O.OE+00 

1.4E-07 

MALATHION 

I.TEvOS 

O.OE+00 

1.7E*05 

O.OE+OO 

O.CKvOO 

O.OE+00 

6.2E-16 

METKYLEHE  CXLORICC 

3.3E*C3 

I.ZEvOS 

3.2E*03 

0.0E*OO 

I.TE-OS 

1.7E-05 

0.0E*OO 

TRIChLOBOeTtlTLEWE 

2.3EV03 

O.IK+00 

2.3£*03 

O.OEvOO 

O.OEvOO 

O.OE+00 

4.3E-08 

•  :  Thi*  contMirunt  tAturites  toil  gM  and  prcxAjcn  a  vapor  flox  wn\ch  ia  batow  orw-tanth  of 

tha  critical  flux.  The  SPPPLV  for  this  contaaiinant  it  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  hat  therefore  been  set  to  t.0OE*06  aigykg  (See  volute  VI -A). 

*:  El  It  equal  to  or  cxccedt  1.0E-01 

If  the  PPLV  value  indicated  it  greater  than  1.QO£*06  the  calcutationa  iaply  that  the  contMirwit 

doet  not  poae  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  itt  pore  forei. 
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WS»-lf-4 

EXPOSU^E  EVALUATIOUS  f(M  CASUAL  VtSiTOAS 


CONTANIHAMT 

OIBECT 

PP\,V 

(mo/kgi 

I  NO I SECT 

PPLV 

(■e/ko) 

cmwuTivi-’ 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

-  El 

VEl 

OPH 

ALMIH 

1.5£e00 

3.2E+06 

I.SE-tOO 

1.3£*0O» 

6.2E-07 

1.3E»00» 

O.OE-KK) 

KHZEME 

a.6£-r02 

O.QErOO 

a.AE«02 

O.OEvOO 

O.OErOO 

O.OE+OO 

2. IE-07 

CHL0I10>£NZ£H£ 

1.«*05 

0.0£*00 

1.6£*05 

O.OErOO 

O.OEtOO 

O.OE-tOO 

6.8E-09 

CHLOltOFOm 

4.0e*<J3 

o.oe*oo 

4.0C-»03 

O.OE-tOO 

O.OE+00 

O.0E«OO 

6.2£-oa 

0 1 BtOMOeXLOaOPeOPANE 

I.SErOI 

O.OErOO 

I.SEvOt 

D.OCvOO 

O.OE-tOO 

0.0E-M3O 

2.9E-06 

DICtCLQI»EMTAOIEHC 

S.4E*04 

O.OErOO 

3.4E*04 

a.OErOO 

O.OEtOO 

O.OEtOO 

2.3E-07 

OIEIMIM 

1.6E-00 

1.0Er06 

1.4£r00 

4.4E+00* 

4.aE-06a 

4.4E+00* 

O.OE+00 

NEXACNLOtOCYCLOKHTAP  I  EKE 

1.7E*<H 

O.OErOO 

1.7E«OA 

O.OC'tOO 

O.OEeOO 

O.OC-KJO 

1.4E-07 

MALATMIQH 

1.7E*05 

0.0€*00 

1.rE*05 

0.0E*OO 

O.OE-tOO 

O.OErOO 

6.2E-16 

MCTHTLEME  CMLOtlCE 

1.3E-K13 

1.2E+<H 

3.2£*03 

O.OEvOO 

1.7E-05 

1.7E-35 

O.OE+00 

TIIOiLOaOETMTLENE 

2.5E«03 

o.oe*oo 

2.3£*03 

O.OEvOO 

0.0E*0O 

O.OErOO 

4.3E-0a 

■  :  This  contaainant  Laturac«a  the  loil  gaa  and  producaa  a  vapor  flux  whicA  is  balew  ona-tanch  of 
th«  critical  flux.  The  Sl’PPLV  for  this  eontaailnant  is  considered  to  be  equal  to  pure  compound. 

The  W>Pf*LV  has  therefore  been  set  to  1.00€*06  ae/ks  (See  votuna  Vl-A). 

•:  £I  is  equal  to  or  exceeds  1.0e-01 

If  the  PflV  value  indicated  it  greater  than  1.00£*06  the  calculations  im>ly  that  the  contminant 

does  rut  pose  unacceptable  chronic  exposure  through  the  exposure  pathuay  considered,  even  in  its  pure  fora. 
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WSA-1f-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/XR) 

Iltt  .'CT 

PP.V 

(e«/kg) 

cuhuutive 

PPLV 

(■a/xg) 

DIRECT 

E! 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIH 

2.1E-01 

2.1E*05 

2. IE-01 

9.6E+00* 

9.4E-06 

9.6E+00* 

0.0E-K» 

SENZEHE 

1.2E+02 

O.OEvOO 

1.2E+02 

O.OEvOO 

O.OE+00 

O.OEtOO 

3.2E-06 

CNLCROKH2ENE 

6.8E*aA 

O.OEvOO 

6.8£v04 

0.0E*OO 

0.0E4OO 

O.OE+00 

4.4E-08 

CNLOEOfami 

S.AEvOZ 

O.0E*OO 

5.«*02 

O.OEvOO 

O.OCkOO 

0.0E-»OO 

9.3E-07 

D I BROMOCNL  OROPROPANE 

2.5EV00 

O.OEvOO 

2.5EVOO 

O.OEi^OO 

o.oe-roo 

O.OE+00 

4.4E-05 

OICTCLOPEMTAOIEME 

1.8EV04 

O.OE+OO 

1.S£*04 

O.OE-rOO 

O.OE-HM 

o.a*oo 

1.5E-06 

OIELORIN 

2.2E-01 

1.QE*06 

2.2E-01 

3.2E+01* 

7.2£-OSa 

3.2E-KJ1* 

0.OE-M)O 

NEXACHLOROCTCLOPEMTAOI EVE 

5.7EV03 

o.aE->oo 

5.7E*03 

O.OEtOO 

O.OE+00 

0.0€*00 

3.a£-07 

NAUTHIOH 

7.0E*OA 

O.OEvOO 

7.0E+O4 

O.OE+00 

0.0£*00 

O.OEvOO 

4.0E-15 

METHYLENE  CHLORIDE 

4.5Evfl2 

l.aEvOA 

*.«*02 

O.OEvOO 

1. IE-04 

1. IE-04 

O.OE-MX} 

TRICHLOROETHYLENE 

3.2E+02 

O.OEvOO 

3.2E*02 

0.K«OO 

O.OEvOO 

O.OC+00 

6.SE-07 

>:  This  contMinaot  saturstes  the  soil  jas  and  products  a  vapor  flujt  which 

tha  critical  flu*.  Th«  SPPPLV  for  this  contaaiinant  is  considertd  to  be 
The  SPPPLV  has  therefore  been  set  to  1.00E*06  a^/k}  (See  votuae  VI -A). 


is  below  one-tenth  of 
equal  to  pure  coepound. 


El  is  equal  to  or  tsceeds  1.0E-01 


0 


9 


% 


WSA-1f-4 

EXPOSl^E  EVALUATtOHS  fOt  CONHESCUL  UOSKESS 


CaHTAMIMANT 

DIRECT 

PPLV 

(■B/kg) 

INDIRECT 

PPLV 

(eg/kg) 

CWILATIVE 

PPLV 

(ng/kgi 

DIRECT 

El 

INDIRECT 

El 

OJNJUTIVE 

El 

VEI 

EMC 

ALOmH 

1.9E*00 

4.OE-01 

3.3£-(J1 

1.1E*00« 

5.1E+00* 

6.1E+00* 

O.OE'KXI 

OEUZEKE 

1 . 1E+03 

o.is«oo 

I.1E*a3 

0.0£«^00 

0.0E*0O 

o.ix*oo 

6.5E-03 

CALOtOSENZEHE 

8.aE*(U 

O.OE+00 

8.aE*0A 

O.OE-eOO 

0.0E*0O 

o.oe*oo 

6.X-M 

CNLOMFPXH 

5.1E-X03 

0.0£*00 

5.1E-*<a 

0.0E«OO 

o.oe*oo 

o.oe*oo 

1.9E-03 

0 1  tKCBSOCNL  OtOPROP  AM  E 

2.3£*01 

0.0E»00 

2.3E*<51 

O.OE+00 

O.OE'XOO 

o.oe*oo 

8.9E-02 

OICTCLOPEMTACIENE 

t.7E*<K 

O.0E*OO 

1.7E»«4 

O.OE*CO 

0.0E*OO 

o.oe*oo 

2.  IE -02 

aiELMlH 

2.aE*00 

S.8£*01 

1.9C«00 

S.SE-MJO* 

1.2E-01* 

3.6£*00» 

O.OE-xCO 

NEXACKLOaOCraOPCHT AO  I E  ME 

5.5E-MM 

O.QC*00 

S.SE*<33 

0.QE40O 

O.OE+OO 

O.QEaOO 

1.3E-02 

MALATMION 

9.2E*04 

O.OE+00 

9.2£*04 

O.OE^OO 

O-OE-HJO 

O.OE-eOO 

5.7E-11 

methylene  chloride 

4.1E*03 

1.5£*00 

1 .5E-*00 

0.0E«0O 

1.3E*00* 

1.3E+00* 

0.0E*00 

trichloroethylene 

2.9E«03 

0.0E‘00 

2.9E-03 

0.0£*00 

0.0E*OO 

O.OE+00 

1.3E-03 

El  is  equal  ts  sr  exceads  1.0E*01 
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EXPOSURE  EVALUATIONS  OR  INOUSTRIAL  UORKERS 

0 


COUTAMIMAMT 

OIRECI 

PPLV 

(ag/Eg) 

INOlRECr 

OSVI  ESVI 

(ag/Eg)  (ag/Eg) 

CUMJLATIVE 

PPtV 

(BO/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

CPN 

VEI 

EMC 

ALDRIN 

1.2E-01 

4.3£*05 

4.0E-01 

9.06-02 

1.7E+01* 

5.1E+00* 

2.26+01* 

0.06+00 

O.OE+00 

IEN2EXE 

6.7E*01 

0.(S*00 

0.Q£*OO 

6.7E+01 

0.06-»00 

O.OE+00 

o.oe+«) 

1.06-06 

2.0E-02 

CNLCROSEMZEilE 

1.5E*OA 

O.OE-OO 

O.OEyOO 

1.5E-K)4 

O.OE-^00 

0.(%+00 

0.06+00 

5.1E-0* 

6.2E-04 

CMLOtOFGSM 

3,1E*02 

0.0E4OO 

o.Qc«ao 

3.1E*02 

0.06400 

0.06+00 

0.06+00 

4.66-07 

5.6E-03 

0 1 BRONOCHLOROPROPANE 

1.4E+00 

0.0E*00 

O.OE+00 

1.4E+00 

0.06*00 

0.06+00 

0.06+00 

2.26-05 

2.76-01 

OICTCLOPENTAOIEME 

1.2E+03 

O.OE+00 

0.0E«OO 

1.2E+03 

O.OE+00 

O.OE+00 

0.06+00 

1.76-06 

2. IE-02 

OIELORIU 

1.2E-01 

2.0E*0S 

1.9€*01 

1.2E-01 

5.76+01* 

3.E6-01* 

5.06+01* 

0.06+00 

0.06+00 

HEXACMLOROCTCLOPEHT  AD  I  EtiE 
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0  in  SmE  WSA-lg:  RAILYARD  AREA  -  MERCURY  DETECTION  (formerly  Site  3-4; 

"  Ncmagon  SpiJJ  Area;  EBASCO,  1988a/RIC  88076R04  and  EBASCa  1988b/RIC 

88076R04A). 

2.7.1  Site-Specific  Considerations 

Figure  WSA-lg-1  and  Tables  WSA-lg-1  and  WSA-lg-2  depict  the  target  contaminants  for 
Site  WSA-lg.  Boring  8  was  included  in  this  exposure  assessment,  consistent  with  the 
Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  WSA-lg  (EBASCO,  1988a/RlC  88076R04). 

2.7.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentradons  of  the  target  contaminants  that  were  detected  in  Site 
WSA-lg  arc  depicted  in  Figure  WSA-lg-1.  Table  WSA-lg-1  summarizes  the  maximum 
concentradons  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  0 
invesdgadons.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  Table 
*  WSA-lg-2  summarizes  the  maximum  concentradons  detected  in  groundwater  together  with 
the  wcil  number,  locadon,  sampling  interval,  and  depth  to  groundwater. 

2.7.3  Site  Exposure  Summary 

Tables  WSA-lg-3  through  WSA-lg-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-lg  is  greater  than  10  ft  the 
enclosed  space  vapor  inhaladon  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  CCXTs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Methylene  chloride  --  --  -  Indirect  Indirect 


Note:  Indirect  exposiTe  pathways  include  open  and  enclosed  space  vapor  inhalaion. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
indirect  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  WSA-lg  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.c.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  I. 
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0  2.8  SITE  WSA-2:  WEST  LANDFILL  -  BURNING  PIT  (formerly  Site  4-2:  Burning  Pit; 

^  EBASCO,  1988d/RIC  88046R02  and  EBASCO,  1988c/RIC  88046RQ2A) 

2.8.1  Site-Specific  Considerations 

Figure  WSA-2- 1  and  Tables  WSA-2- 1  and  WSA-2-2  depict  the  target  contaminants  for  Site 
WSA-2.  Borings  1  through  21  and  18B  through  21B  were  included  in  the  exposure 
assessment,  consistent  with  the  Western  SAR.  The  historical  search  conducted  under  the 
contamination  assessment  revealed  that  contaminated  material  from  the  mustard  plant  may 
have  been  disposed  of  at  this  site  (EBASCO,  1988d/RIC  88046R02).  but  mustard 
degndadon  products  were  not  detected  in  soil  during  the  Phase  I  or  Phase  II  investigations. 
According  to  the  site  history,  no  other  chemicals  from  the  RMA  target  contaminant  list 
were  suspected  to  be  present  in  Site  WSA-2  (EBASCO,  1988d;RIC  88046R02). 

2.8.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-2  are  shown  in  Figure  WSA-2- 1.  The  following  contaminants  were  not  included 
in  the  figure  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and 
^  Phase  II  investigations:  2-ButoxyethanoI,  occurring  in  Boring  2  (39-40  ft),  and  pyrene  and 
1,1,2,2-tetrachlorocthane,  occurring  in  18  (9.5-10.5  ft).  Although  not  shown  on  the  figure, 
these  nontarget  compounds  were  included  in  the  Western  SAR  and  in  this  exposure 
assessment  because  they  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 


Tabic  WSA-2- 1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  dau  were  includai  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (sec  Volume  IV-A).  Table  WSA-2-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 
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0  2,8.3  Site  Exposure  Summary 

Tables  WSA  Z-j  through  WSA-2-7  present  Draft  PPLV,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-2  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  for  the  cumulative 
quantity.  The  COCs  arc  sumrranzed  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  idcndfied. 
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-- 

- 

Indirect 

- 

Dir/Ind 

Cadmium 

-- 

— 

Direct 

Direct 

Hexachlorocyclo- 

pcntadicnc 

.. 

.. 

Indirect 

Indirect 

Tctrachloroethylcnc 

-- 

- 

-- 

Indirect 

Indirect 

Lead 

*• 

*• 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingesuon.  suspended  particulate  inhalation,  and  dermal 

con  (act. 

Indirect  exposure  pathways  include  open  and  enclosed  sp.ace  vapor  inhalation. 


The  rcsult.s  of  the  .soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  WSA-2  is  designated  as  a  Pnority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industnai  worker). 


The  following  groundwater  contaminant  results  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

»  1,1-Dichloroethylcnc  (enclosed) 
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Proqrom  Monoqw'i  Offic#  for  rha««  I  and  Pho*«  H  Analytes  Detected 

Rocky  Mouotom  Af««nai  Citflngp  Within  Of  Above  IndiCQtor  Levels 

Ab«fd««>*  Proving  Ground  ,  Mary  lantf 

Rocky  Mountain  Artenol 

Praporad  by;  Cboico  Servicon  Incorporotsd 
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TABLE  WSA-2-2 


GROUNDWATER  COjrTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-2 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  65  Faat 

CONCENTRATION 

LOCATION 

SAMPLE 

CIEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1,1, 1-TRICHLOROETHANE 

36 

04040 

06/2/88 

1, i-DlCHLOROETHYLENE 

15 

04040 

06/2/88 

CHLOROFORM 

0.75 

0404  0 

06/2/88 

TRICHLOROETHYLENE 

76 

04040 

06/2/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  COWCENTRATIOM  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  Fabniar/  28,  1989. 

DATA  SOURCE:  D?  ASSOCIATES,  RKA  D«tab«a«,  July  19,  1990 


WSA-2-3 

tXPOSVHB  EVALUATIONS  fOa  SEQJLATED  VISITOKS 


CONTAMIltANT 

DIRECT 

PPLV 

(■q/Ra) 

lai  .•  :t 

Pf-tf 

(mg/kg) 

CUMULATIVE 

PPIV 

(■e/kg) 

OIKECT 

£I 

lUIRECT 

El 

CUMULATIVE 

'  El 

VE! 

OPN 

ALORIN 

1.5E*00 

4.Q£»04 

1.5£*0O 

2.0£*00“ 

7.4E-05 

2.0£*00« 

0.0£*00 

CHLOeOEORM 

4.0E-r03 

0.0£«00 

4.0£*03 

O.OE+00 

O.OE-rOC 

o.oe*oo 

2.2E*07 

I.I-OICHLOROETHYLERE 

4.J£*01 

O.OE-rOO 

4.3E+01 

S.OEaOO 

O.OE-rOO 

o.a+oo 

6.4E-03 

1,2-OICMLCRCeTNYLENE 

I.TltOS 

o.a£*oo 

1.7E+05 

3.AE-C5 

o.oe*<X( 

S.tSC'OS 

0,0E*OO 

OIELORIH 

1.6E-tOO 

1.0£*06 

l.bEaOO 

6.4£»«)» 

S.4E-04a 

6.4E*00* 

O.OErIM) 

ENDRtH 

2.SE*03 

1.0£*O6 

2.5E-*03 

2.8E-03 

4.7t-07« 

2.aE-03 

O.OCeOO 

NEXACHLOtOCTCLOPf  MTU  I ENE 

1.7E*04 

l.ilE^Oi 

8.0E*03 

3.0E-04 

3.2E-1H 

6.2E-a 

O.OCtOO 

1,  1,2.2-TETRAC)I10R0€TKAJ|£ 

1 .3Er02 

4.8£«02 

1.0C-rO2 

1.6E-02 

4.2E-03 

2.0E-02 

O.0E*0O 

TETRACMLOROETMYLEMf 

5.1E*02 

1.8E»03 

4.0£*02 

2.aE-03 

5.7t-C14 

2.5E-03 

0.0£-»00 

1.1,1-T«ICML0R0£THAME 

7.5£*05 

6.7E*05 

3.5E+05 

o.aE«oo 

1.5E-a6 

1.SE-04 

4.2E-08 

1. 1,2-TBICMLOROETMAXE 

4.3£*02 

5.5E-02 

2.4E*02 

9.3E-04 

7.3E-04 

1.7E-03 

0.0E*OO 

TBICHLOROETHYLEME 

2.3E‘03 

1.9E*03 

I.OErOS 

1.3E-02 

1.6E-02 

2.9E-02 

1.3E-04 

ARSEMIC 

2.2Er01 

0.0£*00 

2.2E+01 

1.1E»0O» 

0.0E*OO 

I.IErOO* 

O.OE-rOO 

CUfflUK 

4.SE-C2 

0.0£»00 

4.5E-H32 

1.3E-02 

o.oc*oo 

1.3E02 

0.0£*00 

CMROMIUM 

6.9Er01 

0.0£*00 

6.9E*01 

2.0E*0O* 

O.OEaOO 

2.QC+00* 

o.n£*oo 

COPPER 

4.2E•^05 

O.OE-00 

4.2E-*05 

4.5E-03 

a.OE-oo 

4.5E-03 

O.OE-rOO 

LEAP 

1.5£r04 

0.0€«00 

1.5E«04 

4.5E-02 

O.OErOO 

4.5E-02 

o.a*oc 

ffEROJRf 

3.3E-«03 

O.OE-rOO 

3.3£*03 

1.2E-03 

O.OErOO 

1.2E-03 

0.0E*OO 

ZSMC 

2.0E-06 

O.OErOO 

2.0E-06 

S.6E-04 

0.0E*0O 

6.6E-04 

0.0£*00 

♦  _ 

•  :  Thin  contaniruirit  lAiuratej  the  toil  JAS  wvl  producer  «  vtpor  flu*  ufiich  is  below  oo*-t«rith  of 

fh*  crttiesl  flu*,  the  Sf’Pt’lV  for  thi*  contsmirwit  is  eorwidered  to  !»  squal  to  pure  cowpcund. 

Th*  SPPOLV  h**  therefor*  been  set  to  l.00€*06  fSB/kj  (See  voliawe  Vl-A), 

*:  El  it  equel  to  or  etceeds  1.0C-01 

It  th*  P*LW  vslu*  indicated  it  greeter  then  1,0OE»O6  th*  calculations  iapiy  that  the  contminsnt 

dowa  not  poa*  crwceeptadl *  chronic  exposure  throu^  the  expoaure  pathway  coraidered,  even  in  its  pure  fora. 


»-«$ 


WSA-2-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■O/kg) 

INDIRECT 

PPLV 

(■S/kg) 

CIMUUTIVE 

PPLV 

(■9/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMJLATIVE 

El 

VE! 

OPM 

ALOSIN 

1.5E+(J0 

4.0C*O4 

1.5E*00 

2.0£*00« 

7.4E-05 

2.0£*00* 

0.06*00 

CHLOROFORM 

4.0E*Q3 

O.OE-00 

4.0E*03 

0.0£*00 

o.oe*oo 

0.0E*OO 

2.2E-07 

I.T-OICHLOROETHYLENE 

4.3£«01 

O.0E«OO 

4.3E*01 

0.06*00 

0.06*00 

0.06*00 

6.46-03 

1,2-OICHLC«0£THYLEM£ 

1.7E*05 

O.CIE«00 

1.7E*05 

3.66-05 

0.06*00 

3.66-05 

0.0£*00 

DIELORIH 

1.««00 

l-OE^OS 

1.46*00 

6.4£*00« 

5.4E-04a 

6.46*00* 

0.0E*0O 

ENOS  IN 

2.5£*03 

1.0E-06 

2.5E*03 

2.86-03 

4.76-07* 

2.8E-03 

0.06*00 

NCKAOtLCROCYCLOPCUT  AO  1  EXE 

1.7E*04 

I.A£*a4 

8.06*03 

3.06-04 

3.26-04 

6.2S-04 

0.06*00 

1 , 1,2,2-TETSACMLORnETiUH? 

1.3£*02 

4. IS  *02 

1.06*02 

1.66-02 

4.2t-03 

2.06-02 

O.OE+00 

TETIACHLOROCTMYLENE 

5.1E«<J2 

1.aE«03 

4.06*02 

2.06-03 

5.76-04 

2.56-03 

O.OE*00 

1,1,1-riICNLCKOETHANC 

7.5E-*05 

4.7E-»05 

3.56*05 

(1.06*00 

1.56-06 

1.56-06 

4.26-08 

1,1,2-TIICNLOROETKANE 

4.3E-KJ2 

5.5C*«2 

2.46*02 

9.36-04 

7.36-04 

1.76-03 

0.06*00 

TtlCNLOROCTMYLENE 

2.IC+03 

1.9e*03 

1.06*03 

1.3E-02 

1.66-02 

2.96-02 

1.3E-04 

ARSENIC 

2.2E*01 

O.GE«00 

2.2£*01 

1.1E*0O* 

0.06*00 

1 . 1E*00* 

0.06*00 

CADMIUM 

4.5E*02 

0. 06*00 

4.5E*02 

1.3E-02 

0.06*00 

1.36-02 

0.06*00 

CHROMIUM 

6.9E«01 

0.0E*0O 

6.96*01 

2.06*00* 

0.06*00 

2.06*00* 

0.06*(»} 

COPPER 

4.21«05 

0.06*00 

4.26*05 

4.5E-03 

0.06*00 

4.5E-03 

0.06*i» 

LEAD 

1.5E*04 

0.06*00 

1.5£*04 

4.5E-02 

0.06*00 

4.5E-02 

0.06*00 

MERCURY 

3.3£*03 

0.06*00 

3.36*03 

1.26-03 

0.06*00 

1.26-03 

0.06*00 

ZINC 

2.0€»06 

0.06*00 

2.06*06 

6.66-04 

0.06*00 

6.66-04 

0.06*00 

»;  Thu  cont««!iv«rt  s«tur»t«»  th«  lott  gaa  tnd  products  •  ysoor  flux  which  it  b*lo«  orwttoTh  of 
th«  crfticAl  flux.  rh«  SPPPLV  for  this  contaainant  is  considarsd  to  b«  oqual  to  purs  coapound. 

Th*  SPPPLV  h«s  thortfort  b**n  set  to  1.00e*06  as/kg  (Sm  voIim  VI -A). 

*:  El  it  o^Ml  to  or  txetods  1.QC-01 

If  th*  PPLV  vslu*  indicsttd  is  g.'ttttr  th*n  1.00€'*04  th*  esleulttioo*  iaply  th«t  th*  contminant 

do*s  not  pot*  (jhacctpttbl «  chronic  (xpotur*  through  th*  •xpoour*  pathnay  centidarod,  *v«n  In  its  pur*  fora. 


EXPOSURE  EWLUATIOMS  fOe  RECREATIOWAl.  VISITORS 


contaminamt 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(B«/kg) 

CUMULATIVE 

PPLV 

(ntg/xg) 

DIRECT 

El 

INDIRECT 

El 

OJMJLATIVE 

El 

VEI 

OPN 

ALDRIM 

2.1E-01 

2.7t*03 

2. IE-01 

1.A€-t01* 

1 . 1 E -  03 

1.4£-*01* 

0.0E*OO 

CKIOROFORN 

5.6£vQ2 

O.OEvOO 

5.6£*02 

O.OEtOO 

o.oe->oo 

0.(3E-*00 

3.3E-06 

1, I-OICHLOROETHYLERE 

5.9t*00 

O.OEvOO 

5.9C»0O 

O.OEvOO 

O.CEvOO 

o.oe-Kjo 

9.6E-02 

1,2-OICHLO«0£TNYLE)IE 

7.0£«0* 

0.0€*00 

7.0E+04 

8.5E-05 

0.OE-*OO 

8.5E-05 

0.0£*00 

OIEIORIN 

2.2E-01 

1.0£*06 

2.2E-01 

4.6E+01* 

8.2i-03a 

4.6E+01* 

O.OEvDD 

ENORIM 

1.1E*03 

1.0E*06 

1.1E*03 

8.&E-03 

3.aE-06a 

k.iOi-m 

o.af««o 

hexachlorocyclopertaoieme 

5.7E«03 

2.4£vC3 

1.71  *■03 

a.aE-04 

2. IE-03 

2.9e-03 

0.0*  «00 

1 , 1 , 2 . 2  -  T  £  TfcACRLOtaE  T  MARE 

1.a£v01 

3.2E-C1 

1.1E*0t 

1. IE-01* 

6.3£-C2 

i.as-o'i^ 

o.asof^ 

tetracmioroetmyleiiie 

7.1E«01 

2.7E‘02 

5.lS£v01 

1.4E-02 

3.7t-03 

1.IS-02 

0.0E«OO 

1,1.1-TRICHLOROeiMAME 

3.2EV05 

2.U«05 

I.AEvQS 

O.OE+00 

*.1£-0<S 

4.1E-lt6 

2.7E-0r 

1,  l,2-TR!C»lt0R0eThAaE 

6.0£v01 

8.5£v01 

3.5£*01 

6.7E03 

4.7E-03 

1.1E-02 

0.«»CS1 

TRlCMLOROEThYLEME 

3.2£v02 

3.0E»02 

).5E*02 

9.4E-02 

1.0E-01* 

2.0E01* 

2.ai-<)3 

ARSENIC 

3.<XEt(X) 

0.OE*0O 

3.9€-*00 

5.8E-*00* 

O.OE‘00 

5  8E-<»* 

0. 

CAOMILM 

5.8£*01 

O.OEvOO 

S.SE-Ol 

1.0E-01* 

O.OEvOO 

1.3*  01* 

9.a('>*K 

CHROMlUat 

8.8£»00 

O.OEvCO 

8.8£»0O 

1  .M*01* 

0.0E*OO 

1  «»«t* 

3  «->« 

COPPER 

Z.SE-OS 

o.oc*oo 

2.5£v05 

T.Pf -03 

O.OEvOO 

7  .«  05 

3 

LEAD 

9.2E»03 

D.OEvOO 

9.2EV03 

7.4E-02 

0.0E*OO 

7.l*-9i 

3.»*<n 

XERCORY 

2.QE103 

O.OEvOQ 

2.0EV03 

2.0E-03 

O.OEvOO 

2.0*  03 

s.sfvoe 

ZINC 

1  1Ev06 

O.QEvOO 

1.1E*06 

1.2E-03 

O.OfOO 

i.2t  as 

g.ofwaa 

a:  This  contaniiwit  laturatts  tn«  toil  gas  and  produces  a  vapor  Ttua  xSiich  is  BalM  ^la- tenth  sv 

the  critical  flue.  The  SPPPEV  for  this  contsaainarit  is  considered  to  be  sdual  to  psjre  caa^nuniit. 

The  SPPPIV  has  therefore  been  set  to  T,OOE-»06  am/kg  (See  voliaae  VI-*). 

*;  El  is  equal  to  or  eiceeds  1,0£-01 

If  the  PP1.V  value  indicated  is  greater  than  1.£XK»0<S  the  calculations  iaply  that  the  conteannant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  oethuay  considered,  even  In  its  pure  fona. 


WSA-Z-6 

ESPOSURC  EVALUATIONS  FOR  COWERCIAL  WORKERS 


COHTANIHAHT 

OIUCT 

RRtV 

(■•/ka} 

laOIKCT 

PPtW 

(■t/kg) 

OMUUTIVE 

M»LV 

(■0/kg) 

DIRECT 

Et 

IieiRECT 

El 

CUMUUTIVE 

£1 

VE1 

EMC 

ALMIN 

1.«E«<» 

1.3E>a2 

I.Rt'MJO 

1.4£*<»* 

2.4E-M 

1.6£*00« 

O.OE-HM 

CSA^aOHM 

S.K««3 

e.aE««o 

s.u«as 

O.OEiOO 

o.a-»oo 

0.0£«00 

8.4E-05 

« ,  1  -•iCRUKSTmnc 

s.a««i 

o.ai*ao 

0.0E«f» 

O.OE*<iO 

O.OE+OO 

2.5E-K50 

1  .a-RFCaLOUTaVLetf 

«.a««A 

•.aE««o 

».S*<K 

6.5E-0S 

0.0£*00 

6.5E-05 

O.OEaOO 

•IfUIR!* 

2.a(<«i 

I.K^OO 

s.ae*«>» 

i.a-oi» 

5.a*oo« 

0.3E+00 

MttlP 

2.A(*02 

S.IE'OS 

2.a-02« 

2.9e-02 

o.oe*oo 

s  «««s 

R.a-OA 

3.1E-01* 

3. IE-01* 

O.OE'iOO 

W2.i  Tnwcin. 

■  «<« 

t.a-aa 

2.3E»00* 

2.3E*eO* 

0.0E«<» 

'■  "HIP" III  1  mil  ~ nil  PM 

*  <!*<« 

i3t-m 

i.mm 

i.5*-a3 

4.5E-01* 

4.5E-01* 

O.CIEn.<M 

«  A««l 

i.ie-03 

1. IE-03 

4.a-05 

*  *>  'wounr-iNM 

«-a 

T.a-OA 

S.5C-03 

4.a-03 

0.0E*<» 

.  «<<3 

•  »-8 

s  am 

7.M-02 

a.6E-02 

5.0C-02 

MM.  ; 

;  af-J* 

1  aH« 

:  am 

’  a-«» 

o.af*oo 

i.a*oo* 

o.ac*(M 

JMM> 

■  M—S 

: 

j 

•  JRM 

O.K*<» 

i.a-02 

a.oc*oo 

:!■■■>  .JN 

•  nR-r 

5  ah-4i 

T  IR-** 

2  «•«• 

o.s«oo 

2.5E+00* 

0.0E«O0 

::»>«* 

•  -1* 

5  »-m 

■  ■-« 

*  *»  » 

1.1E02 

o.aE*oo 

JM 

*.  *-AS 

i  arm 

%-am 

5. 

D.S*DO 

1. IE-01* 

o.aE*oo 

MMiniir 

■ 

a  mm 

2  .RI  « 

3.«*«0 

2.4E-0S 

O.K^OO 

■  »-f* 

t 

•  •-» 

•  n  «3 

V«*«» 

i.n-u3 

0.0E*«1 

*1^  1* 

II  A ; 


totoM  amt*  tanth  of 
■I  to  pur*  caopounU. 


15  rt 


m  r 


a-«« 


wsA-2-r 

EXPOSUfiE  EVALUATIOMS  fOK  IlOlUSTaiAL  UORXERS 


\ 

DIRECT 

IKOIRECT 

CtJHULATIVt 

DIRECT 

i'SJIRECT 

CUMULATIVE 

VEI 

CDMTA»«IUAMT 

RPLV 

OSVI 

ESVI 

PPLV 

El 

El 

El 

0PM  EMC 

(mj/ltg} 

(ag/kg) 

(■o/kg) 

(ag/kg) 

ALORIM 

1.2E-01 

S.4£*a3 

4.2£*01 

i.a-01 

2.«*01* 

7.2E-02 

2.4E+01* 

O.tSeOO 

O.OEeOO 

CNLMOFORM 

3.1E*02 

o.oe»oo 

O.OE+00 

3.1E+02 

O.OE'HM 

P.TE-rOO 

O.OE+00 

1.«-04 

2.5£-(K 

l.l-OICMLOaOtTMTlEME 

3.2E*00 

O.CE+00 

0.(*+00 

3.2E+00 

O.OEaOO 

o.a-roo 

O.OEeOO 

*.fi£-02 

7.5E+00 

t  .a-OKHLOaOETHYLEME 

1,7E*04 

O.OE+00 

0.0€*00 

1.7Ee04 

3.5E-04 

o.ce*oo 

3.5E-04 

O.OE-rOO 

O.OE+00 

OIELORIM 

1.2E-01 

2.5£*03 

1.9E-01 

1.2E-01 

8.2E*01* 

5.3E-01* 

S.2£-r01* 

O.OEeOO 

O.CE+OO 

EWRIU 

2.5EA02 

1.0E*O6 

1.0£*06 

2.0£*O2 

2.8E-02 

8.1E-038 

i.6e-02 

O.OC-rOO 

0.0E*OO 

« XACMLCBOCTCLOPEWTAO I FME 

3.a£-*02 

2.1E+03 

I.«»01 

1.5E+01 

1.3E-02 

3, IE-01* 

3.2E-01* 

q.OE+co 

O.OE+00 

1 , 1 , 3, 2-  lETRACKLOaOETMAME 

9.9E-rOO 

6.4E*01 

2.9E-01 

2.8E-01 

2.t5E-01* 

6.9E*00* 

7.1E*00« 

O.OE+00 

O.DE*CO 

TETRACRLORUETHTI^EME 

4. 1E*01 

2.3E-02 

2.2E-*00 

2.1E+00 

2.4E-C2 

4.5E-01* 

4.a£01» 

o.c**oo 

0.0E*00 

1,1, 1-TRICMLOROETMAME 

7. as  *04 

8.9€-r04 

7.CS*02 

6.8£a02 

O.OErOO 

1 .4E-03 

1.4E-03 

3.2E-07 

4.9E-05 

1,  1,2-T»!OILO(K*THAME 

3.4E*01 

7.4£*01 

1.1E-02 

1.9E+01 

1.2E-02 

8.9E-03 

2.1E-02 

0.0£*00 

O.OE+OO 

TRICHIDROETMTLEIJE 

1 .8£-‘02 

2.6t«02 

4.CE-02 

8.2E*01 

1.7E-01* 

1.9E-01* 

3.4E-01* 

9,7t-04 

1.5E-C1 

ARSENIC 

1 .6E-00 

n.OE»OQ 

O.OE-00 

1.&£-*00 

1 .4E+01* 

0.'J£*00 

l.AEwOI* 

0.0£*00 

O.OEaOO 

CADMIUM 

7.6E-*00 

O.OE-rCO 

O.OE-00 

7.6E+00 

7.9E-01* 

O.OE^OO 

7.9f -01* 

o.oe*oo 

O.OE-00 

CHRCWIUM 

1  .  lE-00 

O.OE-00 

0.0E*OO 

1.1ErOO 

1.2Er02* 

0.  JErOO 

1.2E-02* 

O.OE-OO 

O.OE+00 

COPPER 

5.  TE-O- 

O.OErOO 

C.0£*00 

5.7E«04 

3.3E-02 

O.OE-00 

3.3E02 

0.OE*OO 

O.DEvOO 

LEAD 

2.2E‘C3 

0.0£*00 

0.0£*00 

2.2E*03 

3.2E-01* 

0.iDE«00 

3.:e-oi* 

O.OEeOO 

0,OE*00 

»£»Cl»T 

4.6E*C2 

0.0€*00 

0.0£‘00 

4.4£»02 

8.7E'03 

0.0£*00 

8.7E-03 

O.OEvOO 

O.OEeOO 

ZINC 

1  .4E-00 

O.CE*00 

C.OE^OO 

1.4£*0S 

9.3E-03 

0,OE*00 

9.3E-03 

O.OEaOO 

O.CE+CO 

d;  Ih'A  cont««t*nn*or  jaturatfs 

tre  soil 

gas  trti  producer  a  vapor  flux  > 

'Cfi  is  below  ooe-tentn 

of  the  critical  flux. 

The  SPPPIV  for  tfMt  c  or  t » i  rv».-,  t  is 

cons  ia<r«J 

to  be  equal 

to  pure  compoutvj.  T 

>ie  $P0PIV  bBS 

,  thvreforj 

been  set  to 

1.00E*O6  nm/sg  (  S««  votjr^  VI -a;. 
£I  i»  •9jai  to  or  »«cee<,'.  I.CE-Ol 
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2.9  SITE  WSA-3a:  EAST  LANDFILL  -  TOLUENE,  TRICHLOROPROPENE,  AND 
CADMIUM  DETECTION  (formerly  Site  4-3:  Burning  Pit;  EBASCO,  1988f/RIC 
88126R01  and  EBASCO.  1988g/RIC  88126R01A) 

2.9.1  Site-Specific  Considerations 

Figure  WSA-3a-l  and  Table  WSA-3a-l  depict  the  target  contaminants  for  Site  WSA-3a. 
Borings  1,  18  through  20,  18B,  and  19B  were  included  in  this  exposure  assessment, 
consistent  with  die  Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA 
target  contaminant  list  were  suspected  to  be  present  in  Site  WSA-3a  (EBASCO,  1988f/RIC 
88126R01). 

2.9.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  ccncentratioffs  of  the  target  contaminants  that  were  detected  in  Site 
WSA-3a  are  depicted  in  Figure  WSA-3a-l.  Toluene,  occurring  in  Boring  1  (0-1  ft  and 
14-15  ft)  was  not  included  in  this  figure  because  it  was  detected  in  the  nontarget  analysis, 
but  is  still  considered  a  targ^'t  contaminant  for  this  exposure  assessment  (see  Appendix  A). 
Trichloropropene,  occurring  in  Boring  1  (19-20  ft)  was  not  included  in  the  figure  since  it 
was  not  considered  a  target  contaminant  during  the  Phase  I  and  Phy^e  II  investigations. 
Although  not  shown  in  this  figure,  this  nontarget  compound  was  included  in  the  Western 
SAR  and  in  the  exposure  assessment  because  it  passed  through  the  screening  process 
performed  in  the  RMA  Chemical  Index  (EBASCO,  1988c/RlC  88357R01). 

Table  WSA-3a-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in*Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available  groundwater  data  from 
the  first  quarter  1987  to  the  first  quaner  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (sec  Volume  Vl-A). 
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2.9.3  Site  Exposure  Summary 

Tables  WSA-3a-2  through  WSA-3a-6  pi.*.-nt  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  CCX^s  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Cadmium 

Direct 

No'e:  Direci  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  \VSA-3a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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TABLE  WSA  3a  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-3a 
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0 


USA-3a-2 

EXPOSURE  EVALUATIONS  FOR  RECULATEO  VISITORS 


DIRECT 

INDIRECT 

CUHJLATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

£I 

El 

£1 

(■g/kg) 

<ag/ic9) 

(■g/kg) 

TOLUENE 

CADMIUM 


2.SE«06 

4.SE*02 


2.9E-M38 

O.OE-mM 


2.SE-»06 

4.5E+02 


1.2E-07 
7.  IE-03 


1.06-09 

0.06*00 


1.26-07 

7.1E-03 


0.06*00 

O.C6*«) 


If  th*  PPLV  valiw  indicatad  ia  graacar  than  1.006*06  tha  caiculationa  iaply  that  tha  contaalnant 

doia  not  posa  lataccaptabla  chronic  axpoaura  through  tha  axpoaura  pathway  conaidarad,  avan  In  iti  pura  fom. 


t 


EXPOSURE  EVALUATIOMS  FOR  CASUAL  VISITORS 


CONTAHFHAUT 


DIRECT  IICIBECT  CUMULATIVE  DIRECT  IMOIHECT  pWLATIVE  VEI 

PPLV  PPLV  PPLV  El  El  El  OM 

(IM/Xg)  (as/iig)  (>as/ics} 


TOLUEHE 

Z.5E-I-06  J.9E+08 

2.5E406 

1.2E-0r 

1.0E-09 

1.2E-07 

O.OE+00 

CADMIUM 

A.5E*02  O.OE+00 

4.5£*02 

7. IE-03 

O.OE-rOO 

7. IE-03 

O.OE+00 

If  the  PPLV  value  indicated  is  greater  than  1.a<X+06  the  caleulaticns  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 


EXPOSURE  EVALUATIOMS  EOS  RECREATIONAL  VISITORS 


CONTAMIHAMT 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  OMJLATIVE 

PPLV  PPLV  PPLV  El  El  El 

(■oyNgj  (AV/Ra)  (■gy’icg) 


TOLUENE 

CADMIUM 


1.1E+06 

5.aE+01 


I.OE^OS 

0.06*00 


i.oe+06 

S.SE+OI 


2.86-07 

S.5E-02 


2.9E-09 

0.0E*OO 


2.9E-07 

5.5E-02 


VEI 

Of>N 


O.OE+OO 

0.0£*00 


If  th«  PPLV  value  indicattd  it  greater  than  1.(N3C*06  the  caleulattont  iapty  that  the  contatalnsnt 

does  not  pose  irtacceptad' e  chronic  exposure  through  the  exposure  pathuay  considareel,  .ven  in  its  pure  fons. 


CONTAMINANT 


WSA-3a-5 

EXPOSURE  EVALUATIONS  fC0t  COMMERCIAL  WORKERS 

DIRECT  INC  .  XT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEl 

PPLV  Pf^V  PPLV  El  El  “  El  EMC 

(mo/lcg)  (mg/kg)  (ng/kg) 


TOLLSNE  1.4E+06  1.7E+03  1.7E+03  2.2E-07  1.8E-04  1.8E-04  O.OE+00 

CADMIIM  3.6E+02  O.QE+00  3.6E+02  8.9E-03  0.0E»00  8.9E-03  O.OE+00 


It  the  PPLV  value  indicated  i»  greater  than  1.00E+06  the  calculations  iiiply  that  the  contaminant 

does  not  pose  unacceptelale  chronic  exposure  throt^n  the  exposure  pathuay  considered,  evan  in  its  pure  tores. 


0 

COMTMtMAMT 


WSA-38-6 

EXPOSURE  EVALUATIONS  FOC  IHCJSTRIAL  WORKERS 

DIRECT  IROIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEl 

PPLV  OSVI  ESVI  PPLV  El  El  El  OPN  ENC 

(Big/kg)  (agyEg)  (ag/lcg)  (ag/kg) 


TOLLKME  2.6E+05  3.9E-‘07  5,1£*03  5.0E+03  1.2E-06  5.86-05  6.0C-05  0. 06*00  O.OE+00 

CADMIUM  7.6E+00  O.OE+00  0.06*00  7.6£*00  4.2E-01*  O.0E*OO  4.2E-01*  0.(»*00  O.OE+00 

*;  El  is  equal  to  or  exceecs  1.CE-01 

It  the  PPLV  value  indicated  is  greater  than  1.00E*0d  the  calculations  iaply  that  the  conta«inant  does  not  pose  mscceptsble 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 


% 
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0  2.10  SITE  WSA-3b:  EAST  LANDFILL  -  DISPOSAL  PIT  (formerly  Sice  4-3:  Burning 

'  Pit;  EBASCO,  1988f/RIC  88126R01  and  EBASCO,  1988g/RIC  88126R01A) 

2.10.1  Site-Specific  Considerations 

Figure  WSA-3b-l  and  Tabic  WSA-3b-l  depict  the  target  contaminants  for  Site  WSA-3b. 
Boring  30  was  included  in  this  exposure  assessment,  consistent  with  the  Western  SAR. 
According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  Ln  Site  WSA-3b  (EBASCO,  1988fyRIC  88126R01). 

2. 1 0.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-3b  are  depicted  in  Figure  WSA-3b-l.  Table  WSA-3b-I  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  arc 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 

available  groundwater  data  from  the  first  quaner  1987  to  the  first  quartei  1989  sampling 

t 

period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.10.3  Site  Exposure  Sum.marv 

Tables  WSA-3b-2  through  WSA-3b-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

-- 

— 

— 

— 

— 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  CCXTs.  Site  WSA-3b 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.c.,  the  industrial  woriccr). 
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TABLE  WSA  3b  I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA  3b 


REAnABL0077J<EA  VI  B  R/30M)  10:44 


WSA-3b-2 

EXPOSUDE  EVALUATIONS  FOR  REGULATED  VISITORS 


contam;hamt 


us;>-3b-3 

EXPOSURE  EVALUATIOMS  FOR  CASUAL  VISITORS 

DIRECT  IMD  'CT  OJHUUTIVE  DIRECT  IHOIRECT  CUKULATIVE  VEI 

mV  PI  .  t  PPLV  El  El  ~  El  OPM 

(ng/Eg)  (ag/Egl  (ag/kg) 


NETHYLENE  CHLORIDE 


3.3£*03  1.0E»06  3.3E*03  2.4E-03  7.7E-06  2.5E-03 


O.OE+00 


EXPOiiURE  EVALUATIOMS  FOD  COMffRCIAL  WORKERS 


DIRECT  IHOIBECT  CUUUriVE  DIRECT  INDIRECT  jmiLATlVE 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El 

(ng/Kg)  (ag/lig)  (ng/Kg) 

METHYLENE  CHLORIDE  A.lE+03  *.a£*02  4.3E*02  1.9E-03  1.7E-02  1.9E-02 


EXPOSURE  evaluations  fOR  DffiUSTRIAL  WORKERS 


0 


CONTAMINANT 


DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  OSVI  ESVI  PPLV  E!  El  “  El  0PM 

(os/Xa)  (MB/kg)  (NQ/kg)  (na/kg) 


ENC 


methylene  chloride 


2.5E+02  1.4E+0S  4.a£*02  1.5E+02  3.2E-02  1.7E-02  4.9E-02 


O.OE+00  O.OE+00 


2.11  SITE  WSA-3c:  EAST  LANDHLL  -  MAIN  SURFACE  DISPOSAL  AREA  (formerly 
Site  4-3;  Buring  Pit;  EBASCO,  1988f/RIC  88126R01  and  EBASCP,  1988g/RIC 
88126R01A) 

2.11.1  Site-Specific  Considerations 

Figure  WSA-3c-l  and  Table  WSA-3c-l  depict  the  target  contaminants  for  Site  WSA-3c. 
Borings  2  through  4,  6,  7,  10  through  17,  21,  21B,  22,  23,  27,  27B,  28,  29,  and  31,  were 
included  in  this  exposure  assessment,  consistent  with  the  Western  SAR.  According  to  site 
history,  no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present 
in  Site  WSA-3C  (EBASCO,  1988f/RlC  88126R01). 

2.11.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-3c  are  depicted  in  Figure  WSA-3c-l.  Table  WSA-3c-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  arc 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  fust  quarter  1987  to  the  Hrst  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.11.3  Site  Exposure  Summary 

Tables  WSA-3c-2  through  WSA-3c-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  CCXTs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Cadmium 

Direct 

Direct 

Direct 

Direct 

Direct 

Methylene  chloride 

- 

— 

„ 

Indirect 

Indirect 

Tctrachlorocthylcne 

” 

— 

— 

Indirect 

Indirect 

Trichloroethylene 

•• 

•• 

Indirect 

Indirect 

Note:  Direct  exposure  pathway's  for  soiJs  include  soil  ingestion,  suspended  paniculate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPL  Vs. 
Site  WSA-3c  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.c.,  the  industrial  worker). 
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TABLE  WSA  3c  I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-3C 
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EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■S/ics> 

IICISECT 

PPLV 

(■o/Ra) 

CUMULATIVE 

PPLV 

(■0/Rg) 

DIRECT 

El 

IIRIIRECT 

£I 

CUMULATIVE 

El 

V6I 

OPN 

NETNYLEHC  CNLORIOE 

3.3E*03 

6.9e+02 

5.76*02 

2.4E-04 

2.96-03 

3. IE-03 

0.06*00 

TETIACMLOROETMTLENE 

5.1E+02 

5.8E+03 

*.7E*02 

2.0E-03 

3.46-04 

2.3E-03 

0.iX*00 

1,1,1-TRICMLOROETHANE 

7.S£*05 

2.8£*06 

5.96*05 

6. 76-07 

2.96-07 

9.66-07 

o.oe*(» 

TRICNLORQCTHYLENE 

2.SE+03 

8.5£*03 

1.86*03 

0.06*00 

1.2E-04 

1.2E-04 

0.06*00 

CAOMIIM 

4.SE*02 

0. 06*00 

4.56*02 

2.4E*00* 

0.06*00 

2.46*00* 

0. 06+00 

COPPER 

4.2E+05 

0.06*00 

4.2£*05 

4. IE-04 

0.06*00 

4.1E-04 

0.06*00 

LEAD 

1,5E*<K 

0.06*00 

1.56*04 

9. IE-03 

0.06*00 

9.1E-03 

0.06+00 

ZINC 

2.0e*06 

0.06*00 

2.06*06 

1.5E-04 

0.06*00 

1.56-04 

0.06+00 

*:  El  is  squal  to  or  excs«<3s  1.0E-01 

If  th«  PPLV  value  indicated  is  greater  than  I.OOE-^06  the  calculations  inoly  that  the  contaoiinant 

does  not  pose  unocceptabla  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fortn. 


0 


w«-3e-3 

EXPOSURE  EVALUATIOMS  FOt  CASUAL  VISITORS 


COHTAMIMAMT 

DIRECT 

PPLV 

(MO/kg) 

INDIRECT 

PPLV 

(MO/kg) 

CUMULATIVE 

PPLV 

(■g/kg> 

DIRECT 

El 

INDIRECT 

El 

XUHULATIVE 

El 

VEI 

OPH 

MErxnENE  CHLORIDE 

3.3£*03 

6.9E»02 

5.7Ee02 

2.4E-(M 

2.96-03 

3. IE-33 

0.0E*OO 

TETCACHLOtOETHYLEHE 

5.1E-r02 

S.8E*03 

*.7E*02 

2.06-03 

3.4E-04 

2.3E-03 

0.06*00 

1,1,1-TRICHLC*0£TIUHE 

7.5E*(}5 

2.aE^ 

5.9£*05 

6.7E-Q7 

2.96-07 

9.66-07 

0.(%*00 

rilCMLOKOETHTLEHE 

2.3Eea3 

a.SE-rta 

1.aE*03 

O.OEeOO 

1.2£04 

1.2E-04 

0.06*<»} 

CADMIUM 

4.5E*02 

o.oe*oo 

A.5£-r02 

?.4E*00« 

0.06*00 

2.4£*00* 

0.06*00 

COPPER 

*.2£*05 

O.OE+OO 

A.ZE-rOS 

4. IE-04 

0.06*00 

4. IE-04 

0.06*00 

LEAD 

1.5£*0A 

o.o«*oo 

1.5E+0* 

9.1E-03 

0.OE*OO 

9. IE-03 

O.C^'4’<30 

ZIMC  - 

2.0£*06 

O.OE^OO 

2.X*(iA 

1.5E-04 

0.06*00 

1.5E-04 

o.oe^oo 

*:  El  ii  equal  to  or  exceed*  1.0E-01 

If  the  PPIV  value  indicated  is  greater  than  I.OOC-rOA  the  calculations  ioply  that  the  contaainaeit 

does  not  pose  unaccepladle  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 
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ysA-3c-4 

EXFOSUtE  EVAlUATIOkS  FOK  SECSEATIONA!.  VISITOSS 


raHTANIMAMT 

DIRECT 

pnv 

(ag/kg) 

IXDIRECT 

mv 

(ao/kg) 

CUW'LATIVE 

»9wV 

(a«/kg,' 

DIRECT 

El 

I MO I  SECT 

El 

XUMULATIVE 

El 

VEl 

era 

METHTLEXE  CMLCfllOE 

A.SE+'K 

2.)E*<« 

1.5E+02 

1.8E-03 

9.4E-03 

1. IE-02 

0.0€*00 

TETJACMLOKiETHYLEXE 

7.1E+01 

9.0E*02 

6.bE*01 

1.4E-02 

2.2E-03 

1.6E-02 

O.OE+00 

1,1,1-T«lCXia«0eTMAXE 

3.ce-K» 

1.0£*06 

2.*E*05 

1.6E-06 

7.9E-07 

2.4E-06 

0,0E+OO 

TUCHLOROETHYLEXE 

3.2Et02 

2.i£*02 

1.*E»02 

O.S£*00 

4.2E-03 

4.2E-03 

O.OE+00 

CACHIUM 

5.aE*01 

O.X*<X) 

5.«E*01 

1.9E+01* 

O.OE-KM 

1.9E-t01» 

0.0£t-00 

corns 

2.5E+05 

o.x*oo 

2.5E+05 

A.K-Oi 

O.OEtOO 

6.a£-04 

O.OE+00 

LEAD 

9.2E+03 

O.OEtOO 

9.2E*03 

1.5E-02 

O.OE+00 

1.5E-02 

0,OE*00 

2IKC 

l.lt+06 

0.0E«O0 

1.1E+06 

2.9E-04 

O.OE+00 

2. 95-04 

O.OE-KM 

*:  El  is  squat  to  or  excacds  1.0E-01 

If  th«  PFIV  vatua  indicatad  is  graatar  than  1.00E*0&  th«  catculatiorta  iaply  that  tha  contaaiinant 

doas  not  poaa  lauccaptabta  chronic  axposura  through  tha  t*po*urt  pathway  considarad,  avan  in  its  pura  fora. 


WSA-3C-5 

EXPOSURE  EVALUATinyS  FOR  OINNERCIAL  UORKERS 


DIRECT  IHO  .  CT  OMIUTIVE  DIREa  IHDIRECT  OHULATm  VCI 


CSHTAMIltART 

PPLV 

(■a/xg) 

(■o/kg) 

PPtV 

(i>g/kg) 

El 

El 

El 

E»C 

HETNYLENC  CNLORIOE 

4.1E+03 

3.6E-01 

3.fi£-01 

1.9E-0A 

$.6£+00« 

5.6e*00» 

O.OCeOO 

TETRACMLOROETHYIEME 

6.5£*02 

8.4£«00 

8.3£'K)0 

1.5E-03 

2.4C-01* 

2.i£-01* 

O.OE-KTG 

I.I.I-TRICHLCXOETXAME 

4.2E'H)S 

8. t£*02 

-.1E+<J2 

g.aE-Oi 

TRiCMLOROETNYLEliiE 

2.9t*a3 

A.OE-^OO 

4.0E+CO 

0.0£-H»3 

2.5E-01* 

2.5E-01® 

O.Ot-KM 

CADMIUM 

Z,6i*<t2 

0.0E*OO 

3.8E«02 

3.1E*00* 

o.oc*oo 

3.1E+00® 

8.0tV5a 

COPPER 

1.SE*05 

Q.X*O0 

l.aE+05 

9.7E-0* 

o.oc*oa 

9.7E-0* 

O.OE«Ot> 

LEAD 

6.5£*03 

g.OEeOO 

6.5E*03 

2.U-02 

0.0E*OO 

2. IE-02 

0.l)E«O0 

2IMC 

7.aE+« 

0.0E+(» 

7.aE-K» 

3.8£-04 

o.oc^oo 

3.aE-<H 

0.0£-»CO 

El  is  equal  (o  or  txce«^A.  1.0E-01 


WSA- 

3c-6 

0 

EXPOSURE 

evaluations 

FOR  INDUSTRIAL  WORKERS 

\ 

DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEl 

contaminant 

PPLV 

osvt 

ESVI 

PPLV 

El 

El 

El 

OPN 

EMC 

(MO/N9) 

(■O/Lg) 

(ng/icg) 

(ng/Kg} 

METHYLENE  CHIOKIOE 

2.5E*02 

9.2E+01 

2.6E-01 

2.6E-01 

3.2E-03 

7.6£*00« 

7.66+OC* 

0.06+00 

O.OE+00 

TETNACHLCHOETHYLENE 

4.1E+01 

7.8E+02 

1.1E+00 

1.1E+00 

2.4E-02 

1.8E+00* 

i.a*<»* 

O.OE+00 

O.OE+00 

I.I.I-TRICNLCMOCTKANE 

7.8E+0* 

3.7E+0S 

4.8£*02 

4.8E*<}2 

6.4E-06 

1.7E-03 

1.7E-03 

O.OE+00 

O.OE+00 

TRICHLOROETHYLENE 

:.aE«02 

1.1E+03 

1.3E+00 

1.3E+00 

O.OE+00 

7.6e-01« 

7.66-01* 

0.06*00 

O.OC+00 

CAOMIUM 

7.6€«00 

O.OE+00 

O.OE-rOO 

7.6£*00 

1.4E+02* 

0. 06+00 

1.4E+02+ 

O.OE+00 

0.06+00 

COPPER 

5.7E+04 

O.OE+00 

0.0€*00 

5.7E+04 

3.06-03 

O.OE+00 

3.0E-03 

o.a+oo 

O.OE+OO 

LEAD 

2.2E+03 

O.OE-KX) 

0.0E*OO 

2.2E+03 

6.4E-02 

0.06+00 

6.46-02 

O.OE+00 

0.06+00 

ZINC 

1.4E+05 

O.OE+00 

0. 06*00 

1.4E+05 

2.2E-03 

0.06+00 

2. 26-03 

0.06+00 

0.06+00 

El  is  tqual  to  or  exceeds  1.0E*01 


2~93 


/  2.12  SITE  WSA-3d;  EAST  LANDFILL  -  METHYLISOBUTYL  KETONE  DETECTION 

(formcriy  Site  4-3:  Burning  Pit;  EBASCO.  1988f/RIC  88126R0I  and  EBASCO, 
1988g/RJC  88126R01A) 

2  12.1  Site-Specific  Considerations 

Figure  WSA-3d-l  and  Table  WSA-3d-l  depict  the  target  contaminants  for  Site  WSA-3d. 
Borings  9  and  24  through  26  were  included  in  this  exposure  assessment,  consistent  with  the 
Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant 
li.st  were  suspected  to  be  present  in  Site  WSA-3d  (EBASCO.  1988frRIC  88126R01). 

2.12.2  SpatiaJ  CHstrifaution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-3d  are  depicted  in  Figure  WSA-3d-l.  Table  WSA-3d-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  arc 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Based  on 
•  available  groundwater  data  from  the  first  quaner  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volume  VI-A). 

2.12.3  Site  Exposure  Summary 

Tables  WSA-3d-2  through  WSA-3d-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


REAn/RPT0079JlEA  V!.B  9/6/90  4:22  pm  spl 


2-94 


Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


None 


The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  WSA-3d 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 
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Prepared  for: 

Program  Managar's  Office  for 
Rocky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground,  Maryiond 


FIGURE  WSA-3d-l 

Phase  I  and  Phase  H  Analytes  Detected 

Within  or  Above  Indicator 

Levels 

Rocky  Mountain  Arsenol 

Prepared  by  Ebosco  Services 
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TABLE  WSA-3d  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-3d 
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EXPOSUitE  EVALUATICMS  FOS  REQiL/tTED  VtSlTOtS 


CONTAHIMAMT 


DIRECT  INC  ;'CT  CUMULATIVE  OSRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  Fr.V  mV  El  El  "  El  OPM 

(Ma/kg)  Cag/kg)  (ag/kg) 


NCTHrilSOgUTTL  XETOME 


4.1E+05  1.9t*07  4. 06*05  0.06+00  5.3E'08  5.3E-08  0.06*00 


If  tha  PPLV  valua  indicated  is  greater  than  1.00E+06  the  caiculatlmii  iaply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathuay  considered,  even  in  its  pure  form. 


CONTAMIttAiiT 


METHYL  I S08UTTL  KETONE 


WSA-3d-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


DIRECT 

UOIRfCT 

OMJLATIVE 

DIRECT 

INDIRECT 

OJMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(lag/Xg} 

(•S/XS> 

(lag/ kg) 

4.1E+05  1.9E+07  4.0E+05  O.OE+00  5.3E-08  5.3E-08  O.OE+00 


If  th«  PPLV  value  Indicatad  it  graatar  than  I.OOE^Od  tha  calculations  imply  that  the  contaainant 

docs  not  pose  iracceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fom. 


EXPOSURE  £VALUATIC»S  FOR  RECRE AT  I CMAL  VISITORS 


CONTAMINANT 


DIRECT  indirect  OJMUUTIVE  DIRECT  INDIRECT  QJMUUTIVE  VE! 

PPLV  PPIV  PPLV  El  El  El  (»»N 

(■O/kg)  (ag/kg)  (ag/kgj 


METHYL ISOiUTYL  KETONE  1.71*05  1.5e*07  1.71*05  0.OE*OO  6,5£-08  6.5E-08  O.OE+00 


If  th«  PPLV  valu«  indicated  is  greater  than  1.00E*06  the  calculations  fnply  that  the  conttminant 

dsaa  not  pose  uiacceptabte  chronic  exposure  through  the  exposure  pathway  concirjered.,  even  in  its  pure  fone. 


EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 


DIRECT  INOIRECT  CUNUUTIVE  DIRECT  INDIRECT  jTJMULATIVE  VEI 

PPLV  PPLV  mv  El  El  El  ENC 

(■B/kg}  (ae/ka)  (NO/kg) 


NETMTCISOSUTYL  KETONE 


2.2E+C5  8.5E*<I1  8.5€-H)1  0.06*00  1.2E-02  1. 26-02 


0.0E*OO 


0 


COM  TAM  I  HAH  T 


EXPOSUSE  EVALUATIONS  FOR  INOUSTRIAL  WORKERS 

DIRECT  IROIRECT  CUMULATIVE  DIRECT  IROIRECT  CUMULATIVE  VEI 

PPLV  OSVI  ESVI  PPIV  El  El  El  0»>« 

(ng/Xg)  (BO/kg)  (aa/kg)  (ae/kg) 


METHYL  IS08UTYL  rtTOME  A.OE+04  2.5E+06  8.5E+01  8.5E+01  O.OE+00  1.2E-02  1.2E-02  O.OE+OO  0 


ENC 


OC+00 


If  the  PPLV  value  Indicatod  U  greater  than  I.00£'»06  the  calculationa  ioply  that  the  contaairKint  does  not  pose  LPiaccaptsble 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 


0  2.13  SITE  WSA-4a;  OPEN  STORAGE  YARD  -  METHYL  CYCLOHEXANE 

DETECTION  (formerly  Site  4-4;  Open  Storage  and  Salvage  Yard-Support  Areas; 
EBASCO,  1988h/RIC  88126R03  and  EBASCO,  1988i/RIC  88126R03A) 

2.13.1  Site-Specific  Considerations 

Figure  WSA-4a-l  and  Tables  WSA-4a-l  and  WSA-4a-2  depict  the  target  contaminants  for 
Site  WSA-4a.  Boring  3  was  included  in  this  exposure  assessment,  consistent  with  the 
Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  WSA-4a  (EBASCO,  1988h/RIC  88126R03). 

2.13.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-4a  arc  depicted  in  Figure  WSA-4a-l.  Methyl  cyclohexane,  occurring  in  Boring  3 
(14-15  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant 
during  the  Phase  I  and  Phase  II  investigations.  Although  not  shown  on  this  figure,  methyl 
cyclohexane  was  included  in  the  Western  SAR  and  in  this  exposure  assessment  because  it 
passed  through  the  screening  pert'ormed  in  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC 
88357R01). 

• 

Table  WSA-4a-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  Table  WSA-4a-l  shows  that  no  target 
contaminants  were  found  above  the  indicator  level.  No  data  were  included  for  ICP  metals, 
arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to 
be  negligible  (see  Volume  VI-A).  Table  WSA-4a-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.13.3  Site  Exposure  Summary 

Tables  WSA-4a-3  through  WSA-4a-‘’  present  Draft  PPLVs  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-4a  is  greater  than  10  ft  the 


% 
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enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity. 

Only  nontarget  soil  contammants  are  shown  in  Table  WSA-4a-l.  Since  nontarget 
contaminants  (excluding  1,1,2,2-tctrachlorocthanc)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  identified  for  this  site.  Site  WSA-4a  is  designated  as  a 
Priority  2  sire. 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation 
indicated  by  VEI  values  less  tlian  1. 
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TABLE  WSA  4a  I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-4a 


REAII/TBL0077.REa  VI-B  JiOm  ia44  pm 


\ 

TABLE  WSA-4a-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 

FOR  SITE  WSA-4a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  75  Fa«t 

CONCENTRATION  LOCATION  SAMPLE 

CHEMICAL  MAXIMUM  (WELL  NUMBER)  DATE 


BENZENE 

12 

04014 

12/2/87 

DIBROMOCHLORO PRO PANE 

6.7 

04014 

05/12/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.88 

04014 

10/24/88 

MALATHION 

0.68 

04014 

10/24/88 

SUPONA 

0.96 

04014 

10/24/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTi 
FOR  THE  PERIOD  March  17,  1987  TO  Fabruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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USA-4a-3 

EXPOSURE  EVALUATIOMS  FOR  REUATE!)  VISITORS 


DIRECT 

IKOIRECT 

CUMULATIVE 

DIRECT 

IMOIRECT 

a*ULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(no/kg) 

(ae/kg> 

dm/icg) 

•ENZEHE 

a.6E«Q2 

0.0E*0O 

s.iE'i-oa 

O.Oe-HJO 

o.oe+00 

O.OE'KIO 

9.5E-08 

0 1  WCMaCNLOROPtOP  ARE 

i.aE+oi 

0.0E-»O0 

I.SE-MJI 

0.0E«OO 

O.OE-^OO 

O.OE-KIO 

1. IE-07 

OilSOPROPYLMETHTL  PNOSPHOMATE 

6.6£»05 

O.OE+00 

6.i£*<Xi 

O.OE'KK} 

O.QE-»'ilC 

o.oc*oo 

1.7E-13 

NALATMIOH 

1.7E*05 

O.OE-^OO 

1.7E*05 

O.OE+00 

9.0E«00 

0.0E4OO 

2.5E-16 

SUPOUA 

1.2E-03 

0.0£-*00 

1.2E+03 

0.0E*00 

o.oe-*oo 

O.OE-KIO 

2.a£-16 

2-tOS 


W5A>4a-4 

EXPOSURE  EVALUAriQMS  FOR  CASUAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEl 

COMTAM  INANT 

PPLV 

(■o/kg) 

PPLV 

<ag/kg) 

PPLV 

(mg/kS) 

El 

El 

El 

OPN 

SEHZENE 

a. (£*02 

O.0E*OO 

8.66*02 

0.06*00 

0.06*00 

0.0E*O0 

9.5E-08 

0 I RROMOCHLOROPROPANE 

1.BE*01 

0.06*00 

1.86*01 

0.OE*OO 

0.06*00 

0.06*00 

1. IE-07 

OIISOPROPTLNETNYL  PHOSPHORATE 

6.6E+05 

0.06*00 

6.66*05 

0.06*00 

0.0£*00 

0.0E*00 

1.76-13 

MAUTHION 

1.7E+05 

0.06*00 

1.76*05 

0.06*00 

0.06*00 

0.0E*00 

2.5E-16 

SUPOHA 

1.2E+03 

0.0E*OO 

1.2£*03 

0.06*00 

0.06*00 

0.0E*OO 

2.M-16 

CONTAMIMANT 


WSA-4a-5 

EXPOSURE  EVALUATIONS  FOR  RECSEATIdlAL  VISITORS 

DIRECT  IMC  .  CT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPIV  PFlV  PPLV  EI  EI  El  0PM 

(■Q/Vg)  (ag/kg)  (ag/kg} 


RENZEHE 

1.2E+02 

O.OE+00 

1.2E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.4E-06 

0 1 SSOMOCHLOROPROP  ANE 

2.5E+00 

O.OE+00 

2.5E+00 

o.oe+00 

O.OE^OO 

o.oe+00 

1.7E-06 

DIISOPROPYLHETHTL  PHOSPHOMATE 

2.aE+05 

O.OE+00 

2.aE+05 

0.CE«00 

o.oe*oo 

o.oe+00 

1. IE-12 

NALATNIOH 

7.0E+04 

O.K+00 

7.0E*O4 

O.OE+00 

O.OE^OO 

o.oe+00 

1.6e-15 

SUPONA 

5.3E+02 

O.OE+00 

5.3E*02 

O.OE+00 

0.0E*00 

O.OE+OO 

1.8E-15 

W$A-ia-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


DIRECT 

ISOIRECT 

CLIRJLATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■Q/kg) 

(ng/kg) 

(■g/kg) 

lEHZENE 

1.1E*03 

O.OE+00 

1.1E+03 

O.OE-^OO 

O.OE*O0 

O.OE+00 

0 1 IROMOCHLOROPROPANE 

2.3E+01 

Q.OEyOO 

2.3E+01 

D.OE^OO 

O.OE+OO 

O.OC+00 

OIISOPROPTLMETHYL  PHOSPHORATE 

3.7E+05 

D.QE+OO 

3.7E+05 

O.OE^OO 

0.0£-»00 

0.0E-»OO 

MALATHION 

9.2E*<K 

0.0E«OO 

9.2E+OA 

0.0E-»0O 

O.OE+00 

0.0E-»O0 

SUPONA 

6.9E+02 

O.OE+00 

6.9E+02 

O.OE+00 

O.OC-^00 

o.OE-»ao 

VEl 

EMC 


7.AE-03 

8.8E-03 

3.9t-(J8 

5.9C-11 

6.6E-11 
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0 

\ 

CONTAMtMAMT 


aEUZEME 

D I BVCMOCHLISOPROPANE 
OIlSOPeOPYLtCTHrL  PHOSPHONATE 
NALATNIOH 
SUPOUA 


X 


VSA-ia-7 

EXPOSURE  EVALUATIOMS  FOR  INOUSTRIAL  UOfiXERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  V£I 

PPLV  OSVI  ESVI  PPLV  El  El  ~  El  OPN  ENC 

(Iiie/ltg)  (av/ks)  (BB/kg)  (ns/kg) 


6.7E+01 

O.OE-^OO 

O.OE+00 

6.7E+01 

0.0£*00 

O.OE+00 

O.OE+00 

7. IE-07 

2.2E-02 

1.4E+00 

0.0E-»O0 

O.OE+00 

1.4E«00 

O.OE+OO 

O.OE+00 

O.OE^OO 

8.5E-07 

2.6E-02 

6.SE'»04 

O.QE-KIO 

0.0£*00 

6.8E-^04 

O.OE^OO 

O.OE-fOO 

O.Cffi+00 

1.2E-1Z 

3.9E-08 

1.7E*0* 

a.OE*oo 

0.0£«00 

1.7E+04 

O.OE^OO 

0.0E-»OO 

0.0£«00 

1.9E-15 

5.9E-11 

1.3E+02 

O.OE-^00 

O.OE-^OO 

1.3E+C2 

O.CEfOO 

O.OE-^GO 

0.06+00 

2.1E-15 

6.66-11 
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2.14  SITE  WSA-4b:  OPEN  STORAGE  AND  SALVAGE  YARD  SUPPORT  AREAS 
(fomicrly  Site  4-4:  Open  Storage  and  Salvage  Yard  Suppon  Areas;-EBASCO, 
1988h/RIC  88126R03  and  EBASCO,  1988iyRIC  88126R03A) 

2.14.1  Site-Specific  Considerarioiis 

Figure  WSA-4b-l  and  Tables  WSA-4b-l  and  WSA-4b-2  depict  the  target  contaminants  for 
Site  WSA-4b.  Borings  5  through  7,  9,  10,  12  through  14,  and  15  through  28  were 
included  in  this  exposure  assessment  consistent  with  the  Western  SAR.  According  to  the 
site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
present  in  Site  WSA-4b  (EBASCO,  1988h/RIC  88126R03). 

2.14.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-4b  are  shown  in  Figure  WSA-4b-l.  Toluene,  occurring  in  Borings  5  (0-1  ft  and 
19-20  ft)  and  9  (59-60  ft),  was  not  included  in  this  figure  because  it  was  detected  in  the 
nontarget  analysis  (EBASCO,  1988h/RIC  88126R03),  but  is  still  considered  a  target 
contaminant  for  this  exposure  assessment  (sec  Appendix  A).  Tetrahydrofuran,  occurring  in 
Boring  6  (9-10  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target 
contaminant  during  the  Phase  I  and  Phase  II  investigations.  Although  not  shown  on  this 
figure,  tetrahydrofuran  was  included  in  the  Western  SAR  and  in  this  exposure  assessment 
because  it  passed  through  the  screening  process  performed  in  the  RMA  Chemical  Index 
(EBASCO,  1988C/RIC  88357R01). 

Table  WSA-4b-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  so’  ;posure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  WSA-4v  2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


REAll/RPT(Xr79.REA  VI-B  9/7W  11:13  4ni  spl 
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0  2.14.3  Site  Exposure  Summary 

Tables  WSA-4b-3  through  WSA-4b-7  present  Draft  PPLVs,  Els,  and  VEb  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-4b  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  populadon  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Comnwreial 

Worker 

Indu.strial 

Worker 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Methylene  chloride 

— 

— 

— 

Indirect 

Indirect 

Tetrachlorocthyiene 

- 

" 

— 

Indirect 

Trichloroethylene 

** 

*** 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLV. 
Site  WSA-4b  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


REA11/RPT0079.REA  VI-B  9/11/90  3:43  ptn  jpl 
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Prepored  for : 

FKSURE  WSA-4b-l 

Program  Manager's  Offic?  for 

Phose  I  and  Phase  H  Analytes  Detecte* 

Rocky  Mounfoin  Arsenol  Cleonup 

Within  or  Above  Indicator  Levels 

Aberdeen  Proving  Ground;  Morylond 

Rocky  Mounfoin  Araenal 

Prepared  by :  Ebaeco  Services  incorporofed 
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TABLE  WSA-4b-I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-4b 


0 

\ 
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00 
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r  \  ^  h.  ^ 
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TABLE  WSA-4b-2 


\ 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-4b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  72  F««t 


aiEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

M-XYLENE 

1.7 

04029 

10/20/88 

ALDRIN 

0.53 

04027 

12/4/87 

BENZENE 

12 

04014 

12/2/87 

CHLOROFORM 

1.2 

04029 

06/2/88 

DIBROMOCHLOROPROPANE 

10 

04026 

05/9/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.88 

04014 

10/24/88 

*  MALATHION 

0.68 

04014 

10/24/88 

SUPONA 

0.96 

04014 

10/24/88 

TRICHLOROETHYLENE 

5.4 

04037 

11/14/88 

'  EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE;  DP  ASSOCIATES,  RHA  Databasa,  July  19,  1990 
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USA-4b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


0 


CONTAMINANT 

DIRECT 

PPLV 

(eg/ teg) 

INDIRECT 

PPLV 

(aig/ica) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

OMJLATIVE 

El 

VEI 

OPN 

ALORIH 

1.5E-HX) 

O.QE+00 

1.5E*00 

O.OE-OO 

O.OE-00 

0.0£*(» 

2.8E-08 

lENZEUE 

3.6EV02 

0.0£*00 

8.6E-KI2 

O.OE-00 

O.OE-CO 

O.OE+00 

7.5e-07 

CNLOtOfORM 

4.0E*aj 

0.0E*0O 

4.0E*03 

O.OE-00 

O.OE-00 

O.OE-00 

1. IE-08 

D I  mOMOCNLONOPtOPANE 

1.8£*01 

0.0E<0O 

i.a£*oi 

O.OE-00 

O.OE+00 

O.OE+00 

1.3E-06 

DIISOPRQPTLMETHn  PHOSPMONATE 

6.i£vOS 

o.OE^ao 

6.«*05 

O.OE+00 

O.OE-00 

O.M+00 

1.3E-12 

NAUTHIOM 

1.75*05 

0.C£*OO 

1.7t+05 

O.OC+00 

O.OE+00 

O.OE-00 

2.0E-15 

METHYLENE  CHLORIDE 

3.3E*03 

2.1E+05 

3.2£*03 

2.7E-03 

4.3E-05 

2.3E-03 

O.OE+00 

SUPONA 

1.2£*03 

0.0E*OO 

1.2E*03 

o.oe-00 

O.DEeOO 

O.OE+00 

2.2E-15 

TETRACHLOROETHTUENE 

5.1E*02 

2.5E*04 

5.0E*02 

7.8E-C4 

’.4E-05 

8.0E-04 

0,OE+00 

TOLUENE 

2.5E*06 

1.4E*0a 

2.4E+06 

3.2E-07 

7.0E-09 

3.3E-07 

O.OE+00 

TRICHLOROETHYLENE 

2.3£*03 

2.5E-04 

2. IE-03 

O.OE-00 

1.3E-05 

1.3E-05 

3. IE-07 

M-XYLENE 

1.4£*07 

0.0E*0O 

1.4E-07 

O.OE-00 

O.OE-00 

O.OE-00 

1.0E-10 

CHROMIUM 

6.9E*01 

O.OEvQO 

6.9E-0’ 

6.2E-01* 

O.OE-00 

6.2E-01* 

o.oe+00 

COPPER 

4.2E*05 

0.0E*OO 

4.2E-1'' 

1.5E-&4 

C.DE-00 

1.5E-04 

o.oE-oa 

MERCURY 

3.3£*03 

O.OE+00 

3.3E-03 

1.3E-04 

O.OE-QO 

1.3E-04 

O.OE-00 

ZINC 

2.0E*06 

O.OE+00 

2.0E-06 

9.1E-0i 

O.OE+00 

9.1E-05 

O.OE-00 

*;  El  it  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  I.DOEvOb  the  calculations  iiapty  that  the  contaairwnt 

does  not  pose  unacceptaole  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fom. 


WSA-4t»-4 

EXPOSURE  EVALUAriONS  FOR  CASUAL  VISITORS 


0 


OWTAHINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(■g/kS> 

CUMUUTIVE 

PPLV 

(■o/kg) 

DIRECT 

£1 

INDIRECT 

El 

rUMUcATlVE 

El 

VEI 

OPtt 

ALORIH 

1.5£*00 

O.C**<30 

1.5E*0C 

O.QEeOO 

O.aE-eOO 

O.QEv«8 

a.nE-oa 

lENZElC 

8.6£->a2 

a.0E4-(» 

8.6E-K12 

O.OEeOO 

O.OEeCO 

0.0E->OO 

7.5E-37 

CMIOCOFORM 

4.0E*O3 

O.OEVOO 

4.0EeO3 

0.0E*O9 

O.OE-mO 

O.0E-M3O 

1.1E-S8 

0 1  SRGNCXMLOROPROPAilE 

1.SE*01 

0.OE*OO 

I.SEvOI 

o.aE«oo 

O.OEeQO 

o.oE*<m 

1.3£-a6 

OlISOPROPYLRCThTL  PHOSPHORATE 

6.4£*05 

O.tt«00 

4.«*05 

O.OEeCO 

0  OE-OC 

0.3E-KK3 

1.3E-12 

NALATMIOn 

I.Tt+OS 

O.OEeOO 

O.QE-iOO 

O.IXeOO 

0.0E*O0 

2.IX-1S 

NETMTLEHE  CHLORIDE 

3.3E-KH 

2.1E*05 

3.2E+03 

2.7E-03 

4.SE-05 

2.aE-Q3 

0.1X400 

SUtWA 

1.2E*03 

O.OE-rOO 

1.2£*03 

O.OEeOO 

0.QC*«O 

0.0E«OO 

2.2E-15 

TETItACHiaiOETHTLEME 

5.1E*02 

2.5EV04 

5.0E-*<>2 

7.JE-04 

1.&C-05 

t.OE-OA 

0.0E4O0 

TOLUENE 

2.5E+06 

1.4£*0S 

2.4E*06 

3.2E-07 

7.0E-W 

3.3E-07 

O.OE4<SO 

TRICHLOROETHYLENE 

2.3E-»Q3 

2.5E*04 

2.1E*03 

0.0E*0O 

1.3E-05 

1.3E-05 

3.  IE-07 

H- XYLENE 

1.4E+07 

O.OE-rOO 

1.4£*07 

O-DE-^OD 

O.OE-fOO 

O.OE-eOO 

1.0E-10 

CHROMIUM 

6.9E*01 

O.OE-00 

4.9E+01 

6.2E-01* 

O.OEeOO 

6.2E-01* 

O.OE+00 

COPPER 

4.2£*05 

O.OE^OO 

4.2£*0S 

1.5C-04 

0.0E*OO 

1.SE-04 

O.OE+OO 

HERCURY 

3.3E+C3 

3.0E«00 

3.3E*03 

1.3E-04 

O.OEeOO 

1.3E-04 

O.OE+OO 

ZINC 

2.0Ee06 

0.0E*OO 

2.0£*06 

9. IE-05 

O.OErOO 

9.1E-05 

O.OE-KJO 

*:  £1  it  aquAl  to  or  ejicr«ds  1.0E-01 

If  th«  PPLV  value  indicatKl  is  gr<tr«r  than  t.00£«'06  the  calculations  ii«>ly  that  the  contaoiinant 

does  not  pose  unacceptable  chronic  esposure  throc^n  the  exposure  pathuay  considered,  even  in  its  pure  form. 
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WSA-ib-S 

EXPOSURE  EVALUATIONS  FOR  lECKEAT lONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/Xq) 

INDIRECT 

PPLV 

(a«/kg) 

CUMULATIVE 

PPLV 

(■g/Xo) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

O.OE+00 

2. IE-01 

0.06*00 

0.06*00 

o.a*oo 

4.2E-07 

KMZENE 

1.2E+02 

O.OE-rOD 

1.2E+02 

0.06*00 

0.06*00 

0.06*00 

1.16-05 

CMLOROFORH 

5.6£*02 

O.OE^OO 

5.4E+02 

0.06*00 

O.OE*00 

O.XHiO 

1.7E-07 

0 1 MONOCHLOROPROPAHE 

2.5E+00 

O.OE-tOO 

2.5E*00 

O.OE*00 

O.OE+00 

0.06*00 

2.0E-05 

OIISOPROPUMETHTL  PHOSPNONATE 

2.aE-K» 

O.OE+00 

2.8£*05 

0.06*00 

0.06*00 

0.0E*OO 

8.5E-12 

MALATNIOH 

7.0E+04 

O.OE-MXI 

7.0E*0A 

0.06*00 

0.06*00 

0.06*00 

1.36-14 

KTMTLEHE  CHLORIDE 

A.5E+02 

3.2E+04 

4.5E+02 

2.0E-02 

2.8E-04 

2.06-02 

0.%*00 

SUPQHA 

5.3E+02 

O.OEeOO 

5.3£*02 

0.06*00 

O.K*00 

0.06*00 

1.46-14 

TETRACHLOROETHYLENE 

7.1E+01 

3.9£*03 

7.06*01 

5.66-03 

1.06-04 

5.7E-03 

0.OE*OO 

TOLUENE 

1.1E-»06 

2.2E+07 

1.0E*&& 

7.5E-07 

4.5E-0a 

8.06-07 

0.06*00 

TRICHLOROETHYLENE 

3.2E+02 

3.9E+03 

2.96*02 

0.06*00 

8.5E-05 

8.5E-05 

4.66-06 

H-XYLENE 

5.8E+06 

O.OE+00 

5.86*06 

0.06*00 

0.OE*OO 

0.06*00 

6.7E-10 

CMROMILM 

8.8E+00 

0.06*00 

8.86*00 

4.9E*00* 

0.0E*OO 

4.96*00* 

0.0E*OO 

COPPER 

2.5E+05 

0. 06*00 

2.SE*05 

2.5E-04 

0.06*00 

2.5E-04 

0.OE*OO 

MERCURY 

2.0EV03 

0.06*00 

2.0E*03 

2.2E-04 

0.06*00 

2.26-04 

0.06*00 

ZINC 

1.1E«a6 

0.0£*00 

1.16*06 

1.7E-04 

0.06*00 

1.7E-04 

0.06*00 

•:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00£*06  the  calculations  iwpiy  that  the  contsaiioant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  for*. 
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EXPOSURE  EVALUATIONS  FOR  COHKERCIAL  UOSKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■o/Ng) 

INDIRECT 

PPLV 

(Mg/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

OMULATIVE 

El 

VEl 

ENC 

ALORIH 

1.9E+00 

O.OE+OO 

1.9EtOO 

0.0E«0O 

O.OE-rOO 

O.OE+00 

2, 96-0* 

tEHZEHE 

1 .  1E+03 

O.OE'tOO 

1.1E*03 

O.OE+00 

O.OE-rOO 

O.OE'tOO 

7.SE-03 

CHLOROf(»M 

5.1E+03 

O.OE-tOO 

5.1E*03 

O.OEeOO 

O.OE+00 

O.OEeOO 

1.2E-04 

D I SKONOCHLOROPROPANE 

2.3E+01 

O.OEtOO 

2.3E+01 

O.OE+CO 

O.OE-rOO 

O.OE'XOO 

1,4E-02 

OUSOPROPTLMETHYL  PHOSPMQNATE 

3.7E*05 

O.OE-tOO 

3.7E+05 

O.OE+00 

0.0E«^OO 

O-OE-rOO 

4. IE-08 

NAUTHION 

9.2E+04 

0.0E«0O 

9.X*0i 

0.I)£*OO 

O.OE+00 

O.OE+00 

6.2E-11 

NETHTLENE  CHLORIDE 

L.1E-»03 

7.9€*00 

7.9E+00 

2.2E-03 

1.1E+00* 

1.1E+00* 

O.OE-rOO 

SUPOttA 

6.9E+02 

O.OEvOO 

6.9E+02 

O.OEeCO 

O.OE+00 

0. 1^+00 

6.9E-11 

TETHACHLOROETMYLEHE 

6.5E*<a 

S.AEeOO 

S.SE'tOO 

6.2E-04 

4.8E*02 

i.ae-02 

O.OE-MM) 

TOLUENE 

I.AE-tOE 

5.5E+03 

5.4£*03 

5.8E-07 

1.a£-04 

0.IXH3O 

trichloroethylene 

2.9E+03 

6.0£*00 

6.0E*00 

0.0E*OO 

5.5E-02 

5.5E-02 

3. IE-03 

M-XYLENE 

7.0E*06 

O.OE+00 

7.0E+06 

O.OE+00 

O.OE+00 

O.OEeOO 

3.2E-06 

CHROMIUM 

5.5E-01 

O.OE+00 

5.5E+01 

7.8E-01* 

O.OE-tOO 

7.8£t01* 

O.OCtOO 

COPPER 

l.EEvOS 

O.OE+00 

1.8£«05 

3.6E-04 

O.OE-rOO 

3.6E-04 

O.OE-tOO 

MERCURY 

1.4EV03 

O.OE+OO 

1.4Er03 

3.1E-04 

O.OE+00 

3.1E-04 

O.OE+OO 

ZINC 

7.8E»05 

O.OE+00 

7.8E+05 

2.3E-04 

0.0E*OO 

2.3E-04 

O.OE-HX) 

*;  El  is  equal  to  or  esceeds  l.OE-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  eilculations  insjty  that  the  cootaainsnt 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


USA-4b-7 

EXPOSt^E  EVALUATIOMS  FOR  tNDUSTRlAL  WORKERS 


\ 

CONTAnittART 

DIRECT 

PPLV 

(ma/ks) 

INDIREC  • 

OSVt  ESVI 

(mg/kg)  (mg/Kg) 

CUMUUTIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

IMIlRECl 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIM 

1.2E-01 

0.0E«00 

0.0E*OO 

1.2E-01 

0.0E«O0 

O.OE+00 

O.OE+OO 

2.  IE-07 

8.7E-0 

(EN2ENE 

6.7E+01 

0.OE*OO 

O.QE'TOO 

6.7E+01 

O.OE+OO 

0.«+00 

O.OE+OO 

5.7E-06 

2.3E-0 

CHLOROFORM 

3.1E+02 

0.0E40O 

O.OE-hOO 

3.1E+02 

O.OE^OO 

O.OE+00 

O.OE+OO 

S.6E-0S 

3.5E-f 

0 I tRONOCHLOROPROPARE 

1.4E*00 

o.oE«oa 

o.OE-»oa 

1.4E+00 

D.OE-HIO 

O.OE+00 

0.06+00 

1.06-05 

4.2E-t 

DIiaiPROPYLMETHn  PKOSPMOMATE 

b.SE-rOA 

o.oE«(ia 

O.M+CO 

6.8Et04 

O.OE+OO 

0.06+00 

0.06+00 

9.86-12 

4.1E-Q 

MALATNION 

1.7E+04 

O.OE-tOO 

O.OE-tOO 

1.7E+04 

o.oe*oo 

0.06+00 

O.OE+O) 

1.5E-14 

6.2E-1 

METHYLENE  CHLORIDE 

2.5E*02 

2.8E-r04 

7.9E-rOO 

7.7E+O0 

3.a£-02 

1.1E+00* 

1.2E+00+ 

0.06+00 

O.OE+0 

SUPQNA 

1.3E+02 

O.OE^OO 

O.OE-tOO 

1.3E*02 

0. 06+00 

O.OE+00 

O.OE+OO 

1.7E-14 

6.96-1 

TETRACHLOROETHYLENE 

4.1E«01 

3.3E+03 

1.1E+00 

1.06«00 

9.7E-03 

3.a£-01’» 

3.9E-01* 

0.06+00 

O.OE+0 

TOLUENE 

2.6E«0S 

1.9E+07 

5.5E+03 

5.4£«03 

3. IE-06 

1.86-04 

1.9E-04 

0.(%+00 

O.OE+0 

TRICHLOROETHYLENE 

1.8E+02 

3.4E+03 

9.7E-01 

9.6E-01 

0.06+00 

3.4E-01* 

3.4E-01* 

2.3E-06 

9.4E-0 

M-XYLENE 

a.8E*0S 

O.OE+00 

O.OE-rOO 

8.8E*05 

O.OE+00 

O.OE+00 

0.06+00 

7.86-10 

3.2E-0 

CHROMILM 

1.1E*00 

O.OE-tOO 

O.OE+OO 

1.1E+00 

3.8E+01* 

O.OE+00 

3.86+01+ 

0.06+00 

O.OE+0 

COPPER 

5.7E+04 

O.OE+00 

O.OE+00 

5.7E+04 

1.1E-03 

O.OE+OO 

1. IE-03 

O.OE+OO 

O.OE+O 

MERCURY 

4.6E'r02 

0.0E4OO 

O.OE+00 

4.6£*02 

9.3E-04 

O.OE+00 

9.3E-04 

O.OE+OO 

o.OE+a 

ZINC 

I.AE-rOS 

0.0E-»OO 

O.OE+00 

1.4E+05 

1.3E-03 

O.OE+OO 

1.3E-03 

O.OE+OO 

O.OE+O 

*•  El  i*  KluAt  to  Of  exceeds  1.0E-01 

f 

II  the  PPLV  velue  indicated  is  greater  than  1.00E*06  the  calculations  iiiiply  that  the  contaminant  does  not  pose  unacceptsble 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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0f  2.15  SITE  WSA-5a:  NORTH  LANDFILL  -  TRENCH  (formerly  Site  4-5:  Burning  Pits; 
^  EBASCO,  1988j/RIC  88076R02  and  EBASCO,  1988k/RIC  88076R02A) 

2.15.1  Site-Specific  Considerations 

Figure  WSA-5a-l  and  Table  WSA-5a-l  depict  the  target  contaminants  for  Site  WSA-5a. 
Boring  32  was  included  in  this  exposure  assessment,  consistent  with  the  Western  SAR. 

The  historical  search  conducted  under  the  contaminant  assessment  revealed  that  the  burning 
pits  may  have  received  material  from  the  old  mustard  plant  (EBASCO,  1988j/RIC 
88076R02);  however,  mustard  and  its  degradable  products  were  not  detected  in  the  soil 
during  the  Phase  I  and  Phase  II  investigations.  According  to  site  history,  no  other 
chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
WSA-5a  (EBASCO,  1988j/RIC  88076R02). 

2.15.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-5a  are  depicted  in  Figure  WSA-5a-l.  Table  WSA-5a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 

arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  n 

9 

investigations.  The  bonng  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  Nc.  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  Based  on 
available  groundwater  data  from  the  first  quarter  1987  to  the  first  quarter  1989  sampling 
period,  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (see 
Volum.e  VI-A). 

2.15.3  Site  Exposure  Summary 

Tables  WSA-5a-2  through  WSA-5a-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Tetrachlorocthylene  -  -  -  -  Indirect 


Note:  Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
indirect  pathways  are  the  primary  contributors  to  the  exc'eedance  of  the  cumulative  PPLVs. 
Site  WSA-5a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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FIGURE  WSA-5a-l 

Program  Manager's  Office  for 

Phase  I  and  Phase  n  Analytes 
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TABLE  WSA-5a-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-5a 


REAM/TBL0077JIEA  Vl-B  8/30y90  10:44 


COMTAMIHAMT 


WU-5a'2 

EXPOSURE  EVALUATIOMS  FOB  REGULATED  VISITORS 

DIRECT  IXOIRECT  CUNULATIVE  DIRECT  IKOIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  '  El  0PM 

(■8/ic9)  <ms/ks>  (nB/kg) 


TETRACMLOROETKTLENE 


5.1E+02  2.0E+03  4.1E+02  O.OE+00  1.5E-04  1.5E-04 


O.OE+(M 


WSA-5«-3 


EXPOSURE 

EVALUATIOIS 

FOR  CASUAL 

VISITORS 

DIRECT 

IKE.  .  CT 

CUMULATIVE 

DIRECT 

INDIRECT 

ILLATIVE 

COMTAHINAUT 

PPIV 

PPv.\/ 

PPLV 

El 

El 

El 

(ag/kg> 

(ne/kg) 

(Mg/ks) 

TETIIACMIMOETHYIEKE  5.1E+02  2.K+05  4.1E+02  0.0£*00  1.5E-04  1.5E-04  0.06*00 


% 
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CONTAMINANT 


USA-5a-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPLV  PPLV  El  El  ”  El  OPN 

(■e/kg)  (ne/kg)  (ng/kg) 


TETRACNLOROETHTLEME  7.1E+01  3.1E*<12  S.SE+OI  O.OE+00  9.7E-(W  9.7E-04  O.OE+00 


% 
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WSA-5a-5 

EXPOSUiE  EVALUATII^S  F(%  COMMERCIAL  WORKERS 


DIRECT 

INDIRECT 

CmjLATIVE 

DIRECT 

IWIRECT 

CUMUUTtVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(ag/kg) 

<>q/kg) 

(ng/kg) 

TETRACHIOBOETHYLEHE 


6.56+02  8.86+00  8.66+00  0.06+00  3.46-02  3.46-02 


0.06+00 


0 

\ 

CCMTAMIHAHT 


WSA-Sa-6 

EXPOSURE  EVALUATIONS  FOR  IHOUSTKUL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMUUTIVE  VEI 

PPLV  OSVt  ESVl  PPLV  El  El  El  OPN  ENC 

(mg/kg)  (ag/kg)  (ag/kg)  (ag/kg) 


TETRACMLORQETMYLEME  4.1E*01  P.7E-M32  1.2E-»00  1.1E+Q0  0.0£*00  2.fi£-01*  2.6e-01*  0.06*00  0.06*00 


El  it  tqual  to  or  «xce«CT  1.3E-01 


t 
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0  2.16  SITE  WSA-5b:  NORTH  LANDFILL  -  BURN  PIT  (formcriy  Site  4-5:  Burning  Pits; 

\  EBASCO,  1988j/RIC  88076R02  and  EBASCO,  1988kyRIC  8g076R02A) 

2.16.1  Site-Specific  Considerations 

Figure  WSA-5b-l  and  Tables  WSA-5b-l  and  WSA-5b-2  dqjict  the  target  contaminants  for 
Site  WSA-5b.  Borings  29  and  29B  were  included  in  this  exposure  assessment,  consistent 
with  the  Western  S  AR.  The  history  search  conducted  under  the  contaminant  assessment 
revealed  that  the  burning  pits  may  have  received  material  from  the  old  mustard  plant 
(EBASCO,  1988j/RJC  88076R02);  however,  mustard  and  its  degradition  products  were  not 
detected  in  soil  during  the  Phase  I  and  Phase  11  investigations.  According  to  site  history, 
no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  WSA-5b  (EBASCO.  1988jyRIC  88076RO2). 

2.16.2  Spatial  Distribution  of  Measured  Contaminant  Concentn  'ns 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-5b  arc  depicted  in  Figure  WSA-5b-I.  Table  WSA-5b-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 

ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and 

t 

Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  arc  shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec 
Volume  VI-A).  Table  WSA-5b-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.16.3  Site  Exposure  Summary 

Tables  WSA-5b-3  through  WSA-5b-7  present  Draft  PPLVs,  Els.  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-5b  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


RJEA14VRPTD105JIEA  Vl-B  Wm  U;28  fpl 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

" 

- 

- 

- 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  WSA-5b 
is  designatea  as  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.c., 
the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


REA14/RPT0105.REA  VI-B  9/11/90  3:52  pm  spl 
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Prepared  for; 

Program  Manager's  Office  for 
Rocky  Mountain  Arsenal  Cleonup 
Aberdeen  Proving  Ground,  Maryland 


FIGURE  WSA-5b-l 

Phase  I  and  Phase  n  Analytes 
Detected  Within  or  Above 
Indicator  Levels 

Rocky  Mountain  Arsenal 

Prepared  by;  Ebaseo  Services  Incorporoted 
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TABLE  WSA  5b  1 

SOIL  CONTAMINANT  CONCENTRATIONS 


■ 


g 

I 
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TABLE  WSA-5b-2 


GROUNDWATER  CONTAJIINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-5b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  71  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

BENZENE 

5.6 

04010 

05/12/88 

CHLOROBENZENE 

37 

04010 

05/12/88 

TRICHLOROETHYLENE 

3.3 

04010 

05/12/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYT] 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


USA-5b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/iis) 

INOIRECT 

PPLV 

(mg/Vg) 

CUHUUTIVE 

PPLV 

(mg/Rg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VE! 

OPN 

BENZENE 

S.EE^OZ 

0.06*00 

a.AE^ 

O.OE'tOO 

O.OE+00 

O.OE-tCO 

1.7E-07 

CHLOROBEUZEUE 

1.6E+05 

0.06*00 

1.6£*05 

O.OE+00 

O.OE+00 

O.OE-KIO 

9.3E-09 

I.I.I-TRICHLOROETItANE 

7.5E-rOS 

3.2E*07 

7.3E*05 

O.OE+00 

2.5E-08 

2.5E-08 

0.0£«00 

TRICNLOROETHYLENE 

2.3E+Q3 

O.OE+00 

2.3E+03 

0.0C*0C 

O.OE+00 

0.0£«00 

8.4E-08 

COPPER 

A.2E+05 

O.OE+00 

A.2E+05 

l.tE-04 

O.OE^OO 

1.1E-04 

O.OE+00 

L£AO 

1.5E+04 

O.OE+00 

I.SE+ftF, 

3.AE-03 

O.0E«OO 

3.4E-03 

0.0£«00 

MERCURY 

3.3E*03 

O.OE+00 

3.3E+03 

4.2E-05 

O.OE+00 

4.2E-05 

0.0E*00 

ZINC 

2.0E+06 

O.OE+00 

2.06*06 

7.  IE-05 

0.0€*00 

7. IE-05 

O.OE-tOO 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-tOd  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathusy  considered,  even  in  its  pure  form. 


WSA-5b-4 

EXPOSURE  EVALUATIORS  fOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■Q/kg) 

INDIRECT 

PPiV 

(ng/kg) 

KNZEUE 

8.6Ee<12 

O.OEeOO 

CHlOtOSEHZENE 

1.6£eOS 

O.OEeOO 

1,1,1-TRICMLOROETMAUE 

7.5c*05 

3.2E+<)7 

TtlCNLOROETPYlENE 

2.3E+03 

O.OCeOO 

CSfER 

4.2E+<J5 

0.(X*00 

LEAD 

T.SE-KJA 

O.OE-rOO 

HERCUSr 

3.3E+03 

O.OE-KX) 

ZINC 

2.0E«06 

O.OE+OO 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

8.6£e02 

O.OE+00 

O.OC+00 

O.OE+00 

1.7E-07 

I.AfeOS 

O.OE+00 

O.OE+00 

O.OE+00 

9.3E-09 

T.3E*05 

O.OE+00 

2.5E-OC 

2.5E-08 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

o.oe+00 

a.4E-08 

4.25+05 

1. IE-04 

O.Oe+00 

1. IE-04 

O.OE+00 

1.5E+04 

3.4E-03 

O.OE+00 

3.4E-03 

O.OE+00 

3.3E+03 

4.2E-05 

O.OE+00 

4.2E-05 

O.OE+00 

2.0E+06 

7. IE-05 

O.OE+00 

7.1E-05 

O.OE+00 

If  th«  PPIV  value  indicated  is  greater  than  1.Q0E+06  the  calculations  imply  that  the  contaoiinant 

does  not  pose  unacceptable  chronic  espnsure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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USA-Sb-S 

EXPOSURE  EVALUATIONS  FOR  RECSEATIOHAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kg) 

INDIRECT 

PPLV 

(ag/kg) 

CUMULATIVE 

PPLV 

dag/kg} 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

BENZENE 

1.2E+02 

O.OC+00 

1.2E+02 

O.OE+00 

O.OE+OO 

O.OE+OO 

2.5E-06 

CXLOROKNZEHE 

6.8E-»04 

o.ci£*ao 

6.SE«04 

O.OE+OO 

O.OE+OO 

O.OE+OO 

6.0E-08 

1,1,1-TtICMLOROETttANE 

3.2E+05 

1.1E+07 

3.1E+05 

O.OE+OO 

7.0E-Oa 

7.aE-oa 

O.OE+OO 

TRICHLOROETNYLEHE 

3.2E+02 

O.OE+00 

3.2E+02 

O-DE-rOO 

O.OE+OO 

O.OE+OO 

1.3E-06 

COPPER 

2.5E*05 

O.OE+CO 

2.5E+05 

1.9E-04 

O.OE+OO 

1.9E-04 

O.OE+OO 

LEAD 

9.2E+03 

O.OE+00 

9.2E-KJ3 

5,7E-03 

O.OE+OO 

5.7E-03 

O.OE+OO 

MERCURY 

2.0C-»03 

O.OE+00 

2.0E-K33 

7.  IE-05 

O.OE+OO 

7.1E-05 

O.OE+OO 

ZINC 

1.1E+06 

o.oe+00 

I.1E*06 

1.3E-04 

O.OE+OO 

1.3E-04 

O.OE+OO 

If  th«  PPLV  va(u«  indicsred  i*  greater  than  1.00E'»06  the  calculations  ioply  that  the  contaniruint 

does  not  pose  tnacceptable  chronic  exposure  through  the  exposure  pathuay  considered,  even  in  its  pure  form. 


WSA-5b*6 

EXPOSURE  EVALUATIONS  FOR  COMF^RCIAL  WORKERS 


0 

\ 


CONTAMINANT 

DIRECT 

PPLV 

(NO/ka) 

INC  •  CT 

Pf.V 

(■8/ tea) 

CUMULATIVE 

PPLV 

(■g/ka) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

•ENZEUE 

1.1E+03 

O.OE^OO 

1.1E*<I3 

O.OE+00 

O.OE+00 

O.OE+00 

3.8E-03 

CNLOROtENZEHE 

8.SE-»(K 

0.0£*00 

8.SE-K>4 

O.OE+00 

0.0£*00 

O.OE+OO 

6.4E-04 

1,1,1-TRICMLOROeTllAME 

4.2E+05 

9.0£*02 

8.9E+02 

O.OE+00 

8.9E-04 

8.9E-(K 

O.OE-KX) 

TRIC!U.0RCETMTLE>€ 

2.9E«03 

O.OE^OO 

2.9E*03 

O.OE-^OO 

O.OE+00 

O.OE+O) 

1.9E-03 

COPPER 

i.aE-tos 

0.K-»00 

1.8E+05 

2.7E-04 

0.0E*0O 

2.7E-04 

O.OE^OO 

LEAD 

6.5E+03 

O.OE+00 

6.5E*03 

S.1E-03 

D.OE+00 

8. IE-03 

O.OE'^00 

MEROOIY 

1 .4E+03 

O.OE+00 

1.4E*03 

1.0E-04 

O.OE+00 

1.0e-04 

0.0C-M)O 

ZINC 

7.a£+05 

O.OE+CO 

7.8E+05 

1.8E-04 

0.0E*0O 

1.8E-0A 

0.0E«OO 

9 


X 
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WS*-5b-7 

EXPGSU8E  EVALUATIOMS  F08  INOUSTSIAL  UOHKERS 


CONTAMIMAUT 

DIRECT 

PPLV 

(isg/kg) 

INDIRECT 

OSVI  ESVI 

(na/kg)  (ng/kg) 

CIJMLIUTIVE 

PPIV 

(■O/kg) 

DIRECT 

El 

INDIRECT 

E! 

Cl«ULATIVE 

El 

Gf>N 

VEI 

ENC 

BENZENE 

6.7E+01 

O.OE+00 

O.OE+OO 

6.7E+01 

O.OEvOO 

O.CI6*(W 

0.06*00 

1.26-06 

1. IE-02 

CMLOeOSEUZEilC 

1.5E+04 

O.OEeOO 

O.QE-t-OO 

1.5E*04 

o.oe*oo 

0.06*00 

O.OE+00 

6.96-08 

6.46-04 

I.I.l'TRICMLOROETHANE 

7.8E+04 

4.2E*06 

5.5E*02 

5.46*02 

0.0E*OO 

1.5E-03 

1.5E-03 

0.06*00 

0.06*00 

TRICHLOSOFTHYLEME 

i.a£*02 

O.OEeOO 

O.OE+00 

1.aE*02 

O.OE+00 

0.06+00 

0.06*00 

6.36-07 

5.86-03 

COPPER 

5.7E+04 

O.OE+00 

O.OE^OO 

5.7t*04 

8.2E-04 

0.06*00 

3.26-04 

0.06*00 

0.06*00 

t-EAO 

2.2£*03 

O.OE-tOO 

o.oc*oo 

2.2£*05 

2. 46-02 

0.06+00 

2.4E-02 

0.06*00 

0.06*00 

HEROJRY 

4.6E+02 

O.OEeOO 

O.OEf^OO 

4.66*02 

3.0E-0A 

0.06*00 

3.06-04 

0.06*00 

0.06*00 

ZINC 

1.4£v05 

O.OEeOO 

0.06*00 

1.46*05 

1.06-03 

O.OE+00 

1.0E-03 

0.06*00 

0.06*00 

If  the  PPEV  vilue  indicated  is  greater  than  l.0OE«06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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0  2.17  SITE  WSA-5c:  NORTH  LANDFILL  -  TRENCH  (formerly  Site  4-5;  Burning  Pits. 

EBASCO,  1988i/RIC  88076RO2  and  EBASCO,  1988k/RIC  88076RO2A) 

2.17.1  Site-Spccific  Considerations 

Figure  WSA-5c-l  and  Tables  WSA-5c-l  and  WSA-5c-2  depict  the  target  contaminants  for 
Site  WSA-5c.  Borings  2,  27,  and  28  were  included  in  this  exposure  assessment,  consistent 
with  the  Western  SAR.  The  historical  search  conducted  under  the  contaminant  assessment 
revealed  that  the  burning  pits  may  have  received  material  from  the  old  mustand  plant 
(EBASCO,  1988jyRIC  88076R02);  however,  mustard  and  its  degradation  products  were  not 
detected  in  soil  during  the  Phase  I  and  Phase  II  investigations.  According  to  site  history, 
no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  WSA-5C  (EBASCO,  1988j/RIC  88076R02). 

2.17.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-5c  arc  depicted  in  Figure  WSA-5c-l.  Table  WSA-5c-l  summarizes  the  m  imum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  rr.etals, 

^  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
invesdgations.  The  bonng  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  Methylene  chloride,  shown  in  Table  WSA-5c-l  is  excluded  from  consideration  in 
the  exposure  analysis  for  this  site,  because  it  was  considered  a  laboratory  contaminant  in 
the  sample  analyzed.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  becau.se  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec 
Volume  VI-A).  Table  WSA-5c-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.17.3  Site  Exposure  Summary 

Tables  WSA-5c-3  through  WSA-5c-7  present  Draft  PPLVs  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-5c  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity. 
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Only  laboratory  contaminants  are  shown  in  Tabic  WSA-5c-l.  Since  laboratory 
contaminants  were  not  assessed  using  the  PPLV  methoaology,  no  COCs  were  identified  for 
this  site.  Site  WSA-5c  is  designated  as  a  Priority  2  site. 

No  groundwater  contaminants  result  m  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  I. 
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FIGURE  WSA-5C-1 

Phase  I  and  Phase  IT  Analytes 
Detected  Within  or  Above 
Indicator  Levels 


Rocky  Mountain  Arsenal 

Prepared  by  Ebosco  Services  Incorporated 


TABLE  WSA-Sc-l 


TABLE  WSA-5C-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-5C 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  74  Feet 


CHEMICAL 


CONCENTRATION 

MAXIMUM 


LOCATION 
(WELL  NUMBER) 


SAMPLE 

DATE 


CHLOROFORM 


TRICHLOROETHYLENE 


0.83 


04037 


04037 


06/2/81 

11/14/1 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANAL 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE;  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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0 


f 


CCWTMIHAMT 


CMLOROFQOM 

TIICHLOROETMYLENE 


WSA-5C-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 

DIRECT  INDIRECT  CUMUUTIVE  DIRECT  INDIRECT  CUNUUTIVE  VEI 

PPLV  PPLV  PPLV  El  El  ~  El  0PM 

(■R/Xg)  (BO/kg)  (mg/kg) 


4.0e+<l3  0.0£*00  4.0E*03  O.OE+00  0.0€*00  O.OE+00  4.  IE-09 

2.3E-K13  0.06*00  2.3£*03  O.OE+00  0. 06+00  O.OE+00  1.5E-07 


3. 


I 


EXPOSUSE  EVALUATIONS  FOS  CASWL  VISITOitS 


DIRECT  INDIRECT  OJNUUTIVE  DIRECT  INDIRECT  _CUMUUTIVE 
CONTAMINANT  PPLV  PPLV  PPLV  El  El  El 

(■O/kg)  (ng/kg)  (ag/kg) 


CHLOROFORM 

4.0E+03 

0.0E*00 

4.0E+03 

O.OE+OO 

O.OE+00 

O.OE+00 

4, IE-09 

TRICHLOROETHYLENE 

2.3E+03 

0.0E*O0 

2.3£*03 

O.OE+00 

O.OE+00 

O.OE+00 

1.5E-07 

WSA-5e-S 

EXPOSURE  EVALUATIONS  EOS  RECREATIONAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■e/Xs) 

(•0/kg> 

(■g/ko) 

CHLOROFORM 

TRICHLOROETHYLENE 


S.(£*C2  O.0E-»OO  $.6£«02  O.OE+00  O.OE+OO  O.OE-KIO 

3.2E+02  O.OE+00  3.2E+02  O.OE+00  O.OE+OO  O.OE+OO 


6. IE-08 
2.3E-08 


CONTAMINANT 


EXPOSUSE  EVALUATIONS  FOU  COHMEiiCIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT 

PRLV  PPLV  PPLV  El  El 

(inO/Rfl)  (ag/Kg)  (a«/k3> 


OMILATIVE 

El 


CHLOROFOKM 

TRICHLOROETNYLENE 


5.1E+03  O.OE+00  5.1E+03  O.OE+00  O.OE+00  O.OE+00 

2.9E*03  O.0E*OO  2.9E+03  O.OE+00  O.CE+00  O.OE+00 


8.5E-05 

3.2£‘03 


0 


OWTAMIHANT 


WSA-5C-7 

EXPOSURE  EVALUATIOMS  FOR  IMOUSTRIAL  WORKERS 

DIRECT  INDIRECT  CtMJLATIVE  DIRECT  INOIRECI  CUMULATIVE  VEI 

PPLV  OSVI  ESVI  PPLV  El  El  El  OPN  ENC 

(mg/tcg)  dag/Kg)  (ag/lcg)  (ng/kg) 


CHLOROFORM  3.1E«’02  O.OE+00  O.OE-^  3.1E*02  0.0£-»00  O.OE+00  0.0E-)'0O  3.  IE-08  2.SE-0A 

TRICHLOROETHYLENE  1.a£*02  O.OE+00  O.OE+00  1.8E+02  O.OE+00  O.OE+OO  O.OE-MM)  1.2E-06  9.7E-03 
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0  2.18  SITE  WSA-5d;  NORTH  LANDFILL  -  TRENCHES  (formerly  Site  4-5:  Burning 

^  Pits;  EBASCO,1988j/RIC  88O76R0  ind  EBASCO,  1988k/RIC  880I6R02A) 

2.18.1  Site-Specific  Considerations 

Figiire  WSA-5d-l  and  Table  WSA-5d-l  depict  the  target  contaminants  for  Site  WSA-5d. 
Borings  1,  4  through  6,  9  through  11,  14  through  26,  30,  30A,  30B,  and  31  were  included 
in  this  exposure  assessment,  consistent  with  the  Western  SAR.  The  historical  search 
conducted  under  the  contamination  assessment  revealed  that  the  burning  pits  may  have 
received  material  from  the  old  mustard  plant  (EBASCO,  1988j/RJC  88076R02);  however, 
mustard  and  its  degradation  products  were  not  detected  in  soil  during  the  Phase  I  and 
Phase  II  investigations.  According  to  the  site  history,  no  other  chemicals  from  the  RMA 
target  contaminant  lists  were  suspected  to  be  present  in  Site  WSA-5d  (EBASCO,  1988j/RIC 
88076R02). 

2.18.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-5d  are  shown  in  Figure  WSA-5d-l.  The  following  contaminants  were  not  included 
^  in  the  figure  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and 
Phase  II  investigations:  Methyl  cyclohexane,  occurring  in  Borings  10  (14-15  ft)  and 
31  (7-8  ft);  and  fluoraiithcnc  or  pyrene,  occurring  on  Boring  30  (5.5-5. 8  ft).  Although  not 
shown  on  this  figure,  these  nontarget  compounds  were  included  in  the  Western  SAR  and  in 
this  exposure  assessment  because  they  passed  through  the  screening  process  performed  in 
the  RMA  Chemical  Index  (EBASCO.  I988c/RlC  88357RU1). 

Table  WSA-5d-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  arc  shown.  Methylene  chloride,  shown  in  table 
WSA-5d-l  is  excluded  from  consideration  in  the  exposure  analysis  for  this  site,  because  it 
was  considered  a  laboratory  contaminant  in  the  samples  analyzed.  No  data  were  included 
for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft 
is  assumed  to  be  negligible  (see  Voluntc  VI-A).  Based  on  available  groundwater  data  from 
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0  the  first  quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
^  contamination  beneath  this  site  was  found  (see  Volume  VI- A). 

2.18.3  Site  Exposure  Summary 

Tables  WSA-5d-2  through  WSA-5d-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  CCXTs  arc  summarized  below  for  each  exposed  population  and  with  tliC 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Dicldrin 

Direct 

Direct 

Direct 

Direct 

Dir/lnd 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Lead 

Direct 

Direct 

Direct 

Direct 

Direct 

Isodrin 

— 

Direct 

Cumi  lative 

Direct 

Dicyciopentadiene 

- 

- 

- 

Indirect 

Indirect 

Cadmium 

- 

" 

- 

- 

Direct 

Copper 

•• 

•• 

•• 

** 

Direct 

.Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

It  should  be  noted  for  Isodrin,  the  cumulative  El  exceeds  0.1  for  the  commercial  worker, 
but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  WSA-5d  is  designated  as  a 
Fhiority  1  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial 
worker). 
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FIGURE  WSA-5d-l 
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TABLE  WSA-5d-l 

SOIL  CONTAMINANT  CX)NCENTRATIONS 
FOR  SITE  WSA-5d 
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WSA-5d-2 

EXPOSURE  EVALUATICMS  FOR  SECUUTEO  VISiTORS 


COHTANIHAMT 

DIRECT 

PPLV 

(■V/kS) 

IMOIRECT 

PPIV 

(■e/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

_CUMULAT1VE 

El 

VEI 

OPN 

AUMIH 

I.SEvOO 

).3£*05 

l.SEvOO 

1.3£*()0» 

1.SE-0S 

1 .3E+00* 

0.06+00 

liaaOMCPTAOIEME 

J.2I«<» 

1.3E*06 

2.S£*05 

A.3E-06 

1.6E-06 

7.9E-06 

0.06+00 

oicramaiAeiEiia 

S.4C*<M 

i.x*<a 

5.1E*03 

O.K*00 

3.aE-04 

3.0C-(K 

0.06+00 

aiELMIB 

1.iC«00 

S.9E*OA 

1.6£«00 

2.5E+0O* 

6.aE-05 

2.5E+00* 

0.06+00 

isowia 

5.aE*a2 

i.ai*06 

S.K*02 

S.2E-02 

3.2E-06a 

5.2E-02 

0.06+00 

Tf  flKICaLaM  t  «r*v  £« 

S.2C««A 

5.1E*«2 

5.9E-04 

S.8E-06 

S.9E-04 

0.06+00 

MIffiit: 

2.2I*4T 

s.ai*« 

2.2i*w> 

O.3E-01* 

0.0E*OO 

8.3E-01* 

0.06+00 

CABHiaa 

3.«*«a 

4. SC *42 

1.11-02 

0.0C*4O 

1.1E-02 

0.06+00 

?WaaE.Jt 

a  «f-<M 

>.*•40 

«.9C*41 

2.«*01« 

O.K*<)0 

2.4£*01« 

0.06+00 

SRSRa 

. 

:  a*oe 

4.2E*0S 

2.3E-02 

O.OE+00 

2.3E-02 

0.06+00 

.ite 

{ 

t.SC*4A 

1.SE-01* 

?.0€*<)0 

1.3E-01* 

0.06+00 

aaacjr* 

!  3i-~ZS 

«  s«4e 

3.S*43 

T.RC-Ot 

o.a*40 

7.96-04 

0.06+00 

:  ac 

:  a«4a 

:  a«4B 

2.a*4a 

6.AC-(K 

O.GC*00 

6.6E-04 

0.06+00 

•>  >»  *  amttm- "*■  c3>  ■  tm  mt  y i^ic—  •  aavar  Ftia  >Aich  it  btlow  ont'ttnth  of 

:•  •  V*  *»•».•  •t*-  »  L-1^—  «TC  t»  caxi.drrtd  to  t»  equal  to  pure  conpoind. 

T-»  SBv  w  -j  •  as-^  ■»'*«  tS«  •ana*  XI-»). 


•». »  ^  tr 


>  traacw  taw  '  as^ia  ca*  catcul <t  > ana  iqptr  taac  the 
raa  aiqaaur*  eattwe  conaidtrad. 


contatiiwit 

(van  in  its  pure  fora. 
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WSA-5d-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kO) 

INOIRfXT 

OPLV 

(Bg/kg) 

OJMJLATIVE 

PPLV 

(ma/kg) 

DIRECT 

El 

INDIRECT 

El 

OMULATIVE 

El 

VEI 

CRN 

ALORIH 

1.5E+00 

1.3E*05 

1.5E*00 

I.3£*00« 

1.5E-05 

1  :£*oo* 

0.0f*00 

SiaCLONEPTAOlENE 

3.2E+05 

1.3E*06 

2.5E+05 

6.3E-06 

1.6E-06 

7.9E-06 

O.OE+00 

OiaCLOPENTADIENE 

S.AEeOA 

3.3£*03 

3.1E+03 

0.0E*0O 

3.C!e-04 

3.0E-O4 

0.0£*<10 

OIELORIN 

1.6£a00 

5.9E*04 

1.6£*00 

2.5E*00* 

6.SE-US 

2.5E*(»» 

o.oc*oo 

ISCDRIU 

5.8E+02 

1.0E*06 

5.aE*02 

5.2E-02 

3.2E-06N 

S.2E-02 

0.0£*00 

TETRACNLOROCTHYLENl 

5.1Ee02 

5.22*04 

5.1E*02 

5.9E-04 

5.aE-04 

5.9E-04 

O.K*00 

ARSENIC 

2. 22*01 

O.OE*00 

2.2E*01 

8.3E-01* 

O.OE*00 

a.3E-01« 

0.0E*O0 

CAONIUM 

4.5E*C'2 

O.OE*00 

4.5E*02 

l.lE-02 

O.OE+00 

1. IE-02 

o.oe*oo 

CHROMIUM 

6. 92*01 

O.OE+00 

6.9E*01 

2.6£*01« 

0.0£*00 

2.6E+01* 

O.OE+00 

COPPER 

4.2E*05 

0.0E*00 

4.2E*05 

2.3E-02 

0.0£*CIO 

2.3E-02 

0.0£*00 

LEAD 

1.5E*04 

O.OE*00 

1.5E*04 

1.3E-01* 

O.OE*00 

1.3E-01* 

0.0E*OO 

MERCURY 

3.32*03 

O.OE*00 

3.32*03 

7.9E-04 

0.02*00 

7.9E-04 

O.OE*00 

2INC 

2.02*06 

0.0E*0O 

2.0€*06 

6.6E-04 

0.02*00 

6.6E-04 

o.oe*oo 

■  :  Thi<  contamiriAnt  saturates  the  soil  gas  and  produces  a  vapor  Uux  which  is  betow  onc-tenth  of 

the  critical  Flux.  The  SPPPLV  For  this  contaminant  is  considered  to  U.-  ,^jal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  ng/kg  (See  volLine  Vi -A). 

*:  El  is  equal  to  cr  exceeds  l.OE-Ql 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  is^jly  tf  t  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pu^e  form. 
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WS*-5d-4 


EXPOSURE  EVALURTICMS  EOR  RECREATIONAL  VISITORS 


\ 

COMTAHIHANT 

DIRECT 

PPLV 

(mg/kg) 

INO  '  :t 

PPLV 

(■S/kg) 

CUMULATIVE 

PPLV 

(■O/kg) 

DIRECT 

El 

INDIRECT 

El 

.CUMULATIVE 

E! 

V6I 

OPN 

ALC8IM 

2. IE-01 

8.6£-»03 

2.1E-01 

9.66*00* 

2.3E-04 

9.66*00* 

0.06*00 

tiaCLOHEPTUIEHE 

1.4£+<K 

A.as-ros 

1.06*05 

1.5E-05 

4.4E-06 

1.96-05 

0.06*00 

DICTCLQPCNTAOIEHE 

l.aE+OA 

1.2£*03 

1.1E*03 

0.06*00 

8.4E-04 

8.4E-04 

0.06*00 

OIELORIH 

2.2E-01 

3.9E*03 

2.2E-01 

1.8£*01* 

1.06-03 

1.86*01* 

0.(K*00 

ISODRIM 

2.5EV02 

i.oe*06 

2.5E*02 

1.2E-01* 

2.1E-05B 

1.26-01* 

0.0E*0O 

TETRACMLORCETHTLENE 

7.1Ee01 

8.0EeO3 

7.06*01 

4.26-03 

3.76-05 

4.36-03 

0.06*00 

ARSENIC 

3.9E+<M 

O.OE-KX) 

3.96*00 

4.66*00* 

0.06*00 

4.66*00* 

0.06*00 

CACMIUM 

S.SE+OI 

O.OE+OO 

5.a£*01 

8.86-02 

0.06*00 

a. 86-02 

0.06*00 

CKRCWIUN 

a.K-vOO 

O.OEvOO 

8.86*00 

2.06*02* 

0.06*00 

2.06*02* 

0.06*00 

COPPER  ’■ 

2.5£-»05 

0.0E*0O 

2.5E*05 

3.96-02 

0.06+00 

3.96-02 

0.0E*OO 

LEAD 

9.2EV03 

O.OE+00 

9.26*03 

2.26-01* 

0.06*00 

2.26-01* 

0.06*00 

MERCURY 

2.0£v03 

O.OE+00 

2.06*03 

1.3E-03 

0.06+00 

1.3E-03 

0.06*00 

ZINC 

1.1EV04 

O.OEvOO 

1.1E+06 

1.2E-03 

O.OE+00 

1.26-03 

0.06*00 

*;  This  contanig^int  ssturstes  th«  soil  gas  and  produces  a  vapor  flux  t^tch  is  below  one-tenth  of 
the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  epual  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  1.00E*06  isg/kg  (See  volLme  VI -A). 


•;  £I  is  e<^iai  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00€*06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


WSA-5d-5 

EXPOSURE  EVALUATIONS  FOR  COMMEBCIAL  UORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(a«/kg) 

INSIRECT 

PPLV 

(a«/lcg) 

CUMUUTtVE 

PPLV 

<a«/lcg) 

DIRECT 

El 

INDIRECT 

El 

CUMUUTIVE 

El 

VEI 

ENC 

ALORIH 

1.9C-KX) 

1.3E+02 

1.9t+<M 

1.1E+0O* 

1.6E-02 

1.1E+00+ 

O.OE+OO 

IICTCLONEPTADIENE 

I.SE-KK 

5.3E+02 

5.3E+02 

1. IE-05 

3.7E-03 

3.8E-03 

0.06+00 

OtCTCLQPENTADIENE 

1.7E*<K 

3.6E-01 

3.6E-01 

O.OE+00 

2.aE+00» 

2.aE+00* 

O.OE+OO 

OlELORIH 

2.X*O0 

5.!£*01 

1.9E+00 

2.0E+00* 

7.0E-02 

2.1E+00+ 

O.OE+OO 

ISQORIN 

3.2E*fl2 

1.05+06 

2.9E+02 

9.4E-02 

9.9E-038 

1.0C-01* 

O.OE+OO 

TETRACHLOROeTHYLENE 

6,5E*02 

2.0E+03 

4.9E+02 

4.6E-04 

1.5E-04 

6. IE-04 

O.OE+OO 

ARSENIC 

2.oe*oi 

O.OE+00 

2.0E+01 

5.0E-01* 

O.OE+OO 

9.06-01* 

0.06+00 

CADMIUM 

3.6E+02 

O.OE+00 

3.6E+02 

1.4E-02 

O.OE+00 

1.4E-02 

O.OE+OO 

CHROMIUM 

S.SEeOl 

O.OE+00 

5.5E+01 

3.3E+01* 

O.OE+OO 

3.36+01* 

O.OE+OO 

COPPER 

1.8E+05 

0.(K+00 

1.8E+05 

5.5E-02 

O.OE+OO 

5.5E-02 

O.OE+OO 

LEAD 

6.5E*03 

O.OE+00 

6.5E+03 

3.1E-01* 

O.OE+OO 

3. IE-01* 

O.OE+OO 

MERCURY 

1.4E*03 

O.OE+00 

1.4E+03 

1.9E-03 

O.OE+OO 

1.9E-03 

O.OE+OO 

ZINC 

7.a£*05 

O.OE+00 

7.8E+05 

1.7E-03 

0.06*00 

1.7E-03 

0.06+00 

a:  This  contaaiinant  saturates  the  soil  gas  and  produces  a  vapor  flux  uhich  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaaiinant  is  considered  to  be  equal  to  pure  conipourid. 
The  SPPPLV  has  therefore  been  set  to  I.OOE-^Od  aig/lcg  (See  voluna  VI -A). 


El  is  equal  to  or  exceeds  1.0E-01 


WSA-5d-6 


EXPOSURE  EVALUATIt^S  FOR  INOUSTSIAL  UORKESS 

0 


\ 

(XWTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

OSVI  ESVl 

(•B/kg)  («g/kg) 

OJMUUTIVE 

PPLV 

(ao/icg) 

DIRECT 

El 

INOIREa 

El 

CUMULATIVE 

El 

OPN 

VEl 

ENC 

ALORIN 

1.ZE-01 

1.7E+04 

4.2E-M)1 

1.2E-01 

1.76*01* 

4.8E-02 

1.76+01* 

0.06*00 

0.06*00 

8ICYCl.0«EPT«)IE»E 

3.3E+04 

1.7E+05 

1.6E+03 

1.SE+03 

6.1E-05 

1.3E-03 

1.36-03 

0.06*00 

0.06*00 

OICTCLOPENTAOIENE 

1.2E+03 

4.4E+02 

1.1E+00 

1.1E+00 

0.06*00 

9.3E-CI1* 

9.36-01* 

0.06*00 

0. 06*00 

OiELDBlH 

1.2E-Q1 

7.9E-*(J3 

1.9E+01 

1.2E-01 

3.3£*01* 

2. IE-01* 

3.36+01* 

0.06*00 

0. 06*00 

IStSMIH 

5.9E+Q1 

1.0E«O6 

1.0E-»06 

5.aE+01 

5. IE-01* 

9.9E-03a 

5.26-01* 

0.06*00 

0.06*00 

TETRACMLOROETHTLEHE 

4.1E+01 

6.9E-KJ3 

2.0E+03 

4.06*01 

7.3E-03 

1.9E-04 

7.5E-03 

0.06*00 

0.06*00 

ARSENIC 

1.6E+00 

O.0E*OO 

O.OE+00 

1.66*00 

1.1E*01* 

0.06*00 

1.1E+01* 

0.06*00 

0.06*00 

CAOHIUM 

7.6£«00 

0.0E«0O 

O.OE-HJO 

7.66*00 

6.7E-01* 

0.06*00 

6.76-01* 

0.06*00 

0.06*00 

CHROflUH 

1.1E+00 

o.OE*ca 

O.OEeOO 

1.1E*00 

1.66*03* 

0.06*00 

1.66*03* 

0.06*00 

0.06*00 

COPPER 

5.7E*04 

O.CE+00 

O.OE-tOO 

5.7E+04 

1.7E-01* 

0.06*00 

1.76-01* 

0.06*00 

O.OE+00 

CEAO 

2.2E*03 

O.OE+00 

0.0E*0O 

2.2E+03 

9. IE-01* 

O.OE*00 

9. IE-01* 

0.06*00 

O.OE+00 

NERCURY 

i.6e*02 

O.OE+OO 

O.OE+00 

4.6£*02 

5.6E-03 

0.0E*00 

5.66-03 

0.06*00 

0.06*00 

ZINC 

1.4£*05 

O.OE+CO 

O.OE+00 

1.4E*05 

9.3E-03 

0.0E*00 

9.3E-03 

0.06*00 

O.OE+00 

a:  Thi*  contaniinaot  laturaccs  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPIV  for  this  contaaiinant  is  considered  to  be  equal  to  pure  conpound.  The  SPPPLV  has  therefore  been  set  to 
1.00€*06  aig/kg  (See  voluae  Vl-A). 


£I  is  equal  to  or  exceeds  1.0E-01 


^  2.19  SITE  WSA-6a:  MOTOR  POOL  AREA  -  MAIN  DITCH  (foimerly  Site  4-6:  Motor 

^  Pool  Area;  EBASCO,  19881/RIC  88196R12) 

2.19.1  Site-Specific  Considerations 

Figure  WSA-6a-l  and  Tables  WSA-6a-l  and  WSA-6a-2  depict  the  target  contaminants  for 
Site  WSA-6a.  Borings  3  through  10,  17,  18,  23  through  25,  38,  39,  and  grab  sample  G26 
were  included  in  this  exposure  assessment,  consistent  wth  the  Western  SAR.  According  to 
site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
present  in  Site  WSA-6a  (EBASCO,  19881/RIC  8819R12). 

2.19.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-6a  arc  depicted  in  Figure  WSA-6a-l.  The  following  contaminants  were  not  included 
in  the  figiux  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and 
Phase  II  investigations:  Fluoranthene  or  pyrene,  occurring  in  Boring  25  (0-1  ft),  7  (0-1  ft), 
9  (0-1  ft),  10  (0-1  ft),  23  (0-1  ft),  38  (0-1  ft),  and  39  (0-1  ft).  Although  not  shown  in  this 
figure,  this  nontarget  compound  was  included  in  the  Western  SAR  and  in  the  exposure 
^  assessment  because  it  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  WSA-6a-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  WSA-6a-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.19.3  Site  Exposure  Summary 

Tables  WSA-6a-3  through  WSA-6a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-6a  is  greater  than  10  ft  the 
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enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Lead 

Direct 

Direct 

Direct 

Direct 

Direct 

Cadmium 

— 

— 

Direct 

Direct 

Tetrachlorocthylene 

— 

— 

— 

Indirect 

Indirect 

Trichloroethylene 

■** 

•• 

Indirect 

Indirect 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingesdoti,  suspended  particulate  inhalation,  and  dertnaJ 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  WSA-6a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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Pb  2000 
Zn  2300 
H<j  0.12 
TRCLE  2 


0-1  Cd 

1.9 

Cu 

26 

Pb 

280 

Zn 

leo 

Hg 

0.08 

As 

3.4 

19-20  TCLEE  0.4 

0. 1  Cd  6.8 

Cr  37 
Cu  69 
Pb  1800 
Zn  360 
Hg  0.36 

As  a.o 


I  120)d 


MOTOR  POOL 


4.2 

52 

450 

2)0 

0.23 

27 


0-1 

Cd 

4.9 

Cu 

61 

Pb 

340 

Zn 

210 

Mg 

0.23 

As 

26 

oacp 

0.01 

4-5 

As 

14 

9-10 

As 

5.2 

18.7- 19.7 

TCLEE  1 

MEC6HS 


0-1  Pb  34 


(20)^^ 


^63) 


29.5-29.5  TCLEE  0.4 


L  egend 


Gfob  SoTo'a 
□  9it«  aoh.M)ory 

^ .  -f-  Tr«€b3 

—  Oroinog*  D»»ch 

Somold 

(•*•)  I  t*««l<us/9) 


Cd 

1.4 

®(40l 

Cr 

64 

Cu 

23 

A  s 

Pb 

440 

^70) 

Zn 

470 

Hg 

0.06 

0-1  Cd  7.4 
Cr  400 
Cu  100 
Pb  960 
Zn  790 

_ Hq  0.13 

49-50  ^i^in  0,9 
62-63  Aldrtn  3 


ROUNDHOUSE 


Cd 

2. 

Cr 

110 

Cu 

96 

Pb 

310 

Zn 

240 

Hg 

0. 

7«BichJd0nUiyiaBa 

Tikhk>faiA|4w 


CMnium 

Cbnnuua 

Capfo 


0-1  Cd 
Cr 
Cu 
Pb 
Zn 
Hg 


1.4 

130 

69 

290 

340 

0.14 
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TABLE  WSA-6a  I 

SOIL  CX)NTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-6a 


2-ie4 


REA11/TBL0077.REA  Vi-B  8/3Q/90  10:44  pm 


0 

\ 

TABLE  WSA-6a-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-6a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  68  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1, 2-TRICHLOROETHANE 

3.4 

04048 

06/8/88 

1 , 2-DICHLOROETHYLENE 

1.2 

04048 

06/8/88 

CHLOROFORM 

5.8 

04051 

10/26/83 

CHLOROBENZENE 

1.1 

04036 

06/6/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.82 

04036 

11/14/88 

TRI CHLOROETHYLENE 

120 

04048 

06/8/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databaee,  July  19,  1990 


2-1«8 


WSA-6«-3 

EXPIKUSE  EVALUATIONS  F09  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mO/Ng} 

INDIRECT 

PPLV 

(ONi/lcg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

JDJMULATIVE 

£I 

VEI 

OPN 

ALORIH 

I.Se-KSO 

2.3E*08 

l-SE+OO 

0.OE*OO 

1.36-08 

1.36-08 

0.06*00 

CNLCROREHZENE 

1.4E+05 

O.OEeOO 

1.4E+05 

0.06*00 

0.06*00 

0.06*00 

1.26-09 

CHLOROFORM 

4.0e+03 

0.OE4OO 

4.0E'tO3 

0.06*00 

O.OE+OO 

0.06*00 

1.  IE-07 

0 1  tROmCHLOROPROPANE 

i.aE+01 

9.0E+02 

I.BE+OI 

5.5E-04 

1. IE-05 

5.7E-04 

0.06*00 

1,2-OICHlORCeTHYlENE 

1.7E+05 

0.0E*0C 

1.7E+05 

0.06*00 

0.06*00 

0.06*00 

0.06*0) 

OIISCPROPYLfeTHTL  PHOSPHOUATE 

6.6E'»aS 

0.0E*0O 

6.6£*OS 

0.06*00 

0.06*00 

0.06*00 

2.46-12 

TETRACHLOROET  HTLEHE 

5.1E+02 

2.1E+04 

5.0E+02 

0.06*00 

4.96-05 

4.9E-05 

0.06*00 

TOLUENE 

2.5E-K)6 

3.1E+<M 

2.5E+06 

1.66-06 

1.36-08 

1.66-06 

0.06*00 

1,1.2-TR!CHLOROETHAHE 

4.3E+02 

O.OE+00 

4.3E+02 

O.OE*00 

0.06*00 

0.06*00 

1.76-07 

TRICHLOROCTHTLENE 

2.3E+03 

1.6£->'04 

2.06*03 

8. 76-04 

1.3E-04 

1.06-03 

1.36-05 

ARSENIC 

2.2E+01 

O.OE^OO 

2.2E+01 

1.2E*00* 

0.06*00 

1.2E+00* 

0.06*00 

CAOMIUN 

4,5E*02 

O.OE+00 

4.5E*02 

6.7E-02 

0.06*00 

6.7E-02 

0.06*00 

CHROMIUM 

6.9£+ai 

O.OE+00 

6. 96*01 

7.1E+00* 

O.OE+OO 

7.1E+00* 

O.OE+OO 

COPPER 

4.2E+05 

0.0£*(M 

4.2E*05 

5.3E-04 

O.OE+OO 

5.3E-04 

0.06*00 

LEAD 

1.5E*04 

O.OE+00 

1.5E*04 

1.3E-01* 

O.OE+OO 

1.3E-01* 

0.06*00 

HERClrtlY 

3.3E+03 

O.OE+OO 

3.3E*03 

1. IE-04 

O.OE+OO 

1. IE-04 

0.06*00 

ZINC 

2.0E+06 

O.OE+00 

2.0E*06 

1.2E-03 

O.OE+OO 

1.2E-03 

0.06*00 

El  i$  equAl  to  OP  exceeds  1.0E-01 


If  the  PPLV  v«lue  indicated  is  jreatep  than  1.00E+06  the  calculations  iatply  that  the  contaainant 

does  not  pose  trwcceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


USA-6«-4 

EXPOSURE  evaluations  FON  USUAL  VI  SI  TOSS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CIMJUTIVE 

PPLV 

(■O/kg) 

DIRECT 

El 

INDIRECT 

El 

CUHUUTIVE 

El 

VEI 

OPN 

ALDRIU 

1.5E*<» 

2.3E+0S 

1.5E+00 

O.OEeOO 

1.3E-(M 

1.3E-08 

O.OCeOO 

CNLOROtCUJEUE 

1.«+05 

O-OE-rOO 

1.4£*05 

O.CE+00 

0.0E«OO 

O.OE+00 

1.2E-09 

CNLOROFOeM 

4.0£+03 

O.OEv(«} 

4.C£«03 

O.OE^OO 

O.OE+00 

o.oe+oo 

1. IE-07 

0 I BUCMOCHLOROPffaPANE 

l.flEeCI 

g.oE+oz 

I.SEeOI 

S.5E-04 

1. IE-05 

5.7E-0* 

O.OCeOO 

1,2-OICHLO«OeTHYLENE 

1.7E+05 

o.oc+oo 

1.7E+05 

O.OE'hOO 

O.OE+00 

0.0E»OO 

O.OE+O) 

OlISOPtOPYLMETHTL  PHOSPMCMATE 

6.6E*05 

0.0E-»OO 

6.6£*05 

O.OE-MJO 

O.OE+OO 

O.RE-MJO 

2.4E-12 

TETRACHLOROETMYLENE 

5.1EV02 

2.1Ee04 

5.0€*02 

0.0E«^OO 

4.9E-05 

4.9E-05 

o.oe*oo 

TOLUENE 

2.S£->C6 

3.1EV08 

2.5E+06 

1. EE-06 

1.3E-08 

1.6E-CI6 

O.OE-HW 

1,1,2-TmCHLOROeTHANE 

A.3E+02 

O.OE+00 

4.3E+02 

O.OEvOO 

O.QE«00 

O.OE+OO 

1.7E-07 

TRICHLOBOEThTLEHE 

2.3E+03 

1.6£v04 

2.0E+03 

8.7E-04 

1.3E-04 

1.0E-03 

1.3E-05 

ARSENIC 

2.2£*01 

Q.OE+00 

2.2E-01 

1.2E+00* 

O.OE+OO 

1.2E+00* 

O.OE+00 

UOMIUM 

4.5E+02 

O.OEvOO 

4.5E*02 

6.7E-02 

O.OE+00 

6.7E-02 

O.OE+OO 

CHROMIUM 

6.9E+01 

O.OE+00 

6.9E*01 

7.1E+00* 

O.OE+00 

r.1E+00* 

0.0E*OO 

COPPER 

4.2E+0S 

O.OE+00 

4.2E*05 

5.3E-04 

O.OE+00 

5.3E-04 

O.OEvOO 

LEAD 

I.SE+OA 

0.0£*00 

1.5E*04 

1.3E-01« 

O.OE+00 

1.3E-01* 

0.0E-*0O 

MERCURY 

3.3£+a3 

O.OEvOO 

3.3E*03 

1.1E-OA 

O.OE+00 

1. IE-04 

O.QE+00 

ZINC 

2.0E+06 

0.0£«00 

2.0E-KI6 

1.2E-03 

O.OE+OO 

1.2E-03 

O.OE-rOO 

E]  is  tqual  to  or  exceeds  1.0E-01 


If  the  PPLV  velue  indiested  is  jrester  then 
does  not  pose  uiacceptsPle  chronic  exposure 


1.00Er06  the  calculations  iieply  that  the  contnainant 
through  the  exposure  pathway  considered,  even  in  its  pure  form. 


% 


2-167 


EXPOSIAE  EVALUATIONS  FOR  RFCKEAriCUAL  VISITORS 


OMTAMIUANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

OMULATIVE 

E! 

VEI 

OPN 

ALDRIM 

2. IE-01 

1.6E+07 

2.1E-01 

O.OE+OO 

1.96-07 

1.96-07 

0.06+00 

CMLOROSENZENE 

O.BE^OA 

O.OE+OO 

6.SE+OA 

0.06+00 

0.06+00 

0.06+00 

7.66-09 

CHLOROFORM 

5.6E+Q2 

O.OE+00 

5.66+02 

0.06*00 

0.06+00 

0.06+00 

1.66-06 

0 I RROHOCHLOROPtOPANE 

2.5E*00 

1.4E+02 

2.56+00 

*.06-03 

7.26-05 

*. IE-03 

0.06+00 

1,2-OICHLOROETHYLEKE 

7.0E+04 

0.06*00 

7.06+0* 

0.06+00 

0.06+00 

0.06+0) 

0.06+00 

OIISOPSOPYLMETHTL  PHOSPHOHATE 

2.a£+05 

O.OE+OO 

2.06+05 

o.a+00 

0.06+00 

0.06+00 

1.5E-11 

TETRACHLOROCTHTLEHE 

7.1E-r01 

3.2E+03 

6.96*01 

0.06*00 

3. IE-0* 

3. IE-0* 

0.06+00 

TOLUENE 

1.1E+06 

i.i£*oa 

1.1E+06 

3.86-06 

3.66-08 

3.86-06 

0.06+00 

1,1,2-TRICHLOROETMAHE 

6.06*01 

0.06*00 

6.06+01 

0.06+00 

0. 06+00 

0.06+00 

2.56-06 

TRICHLOROETHYLENE 

3.2E*02 

A. 66*02 

1.96+02 

6.36-03 

*.*6-03 

1. IE-02 

2.06-0* 

ARSENIC 

3.96+00 

O.OE+OO 

3.96+00 

6.86*00+ 

0.06+00 

6.86+00+ 

0.06+00 

CADMIUM 

5.a£+01 

O.OE+OO 

5.86*01 

5.2E-01+ 

O.OE+OO 

5.2E-01+ 

0.06+00 

CHROMIUM 

S.SE+OO 

O.OE+OO 

8.86+00 

5.66+01+ 

O.OE+OO 

5.66+01+ 

0.06*00 

COPPER 

2.5E+05 

O.OE+OO 

2.5E+05 

8.96-0* 

O.OE+OO 

8.96-0* 

0.06+00 

LEAD 

9.2E+03 

O.OE+OO 

9.2E+03 

2.2E-01* 

0.06+00 

2.2E-01* 

0.06+00 

MERCURY 

2.0E+03 

O.OE+OO 

2.0E+C3 

1.9E-0* 

0.06+00 

1.96-0* 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+OO 

1.1E+06 

2.2E-03 

O.OE+OO 

2.2E-03 

0.06+00 

•:  El  is  «qu«l  to  or  exceeds  l.OE-01 

If  the  PPLV  vslue  indicated  is  greater  than  1.00E+06  the  eatculations  iieply  that  the  eontaiainant 

does  not  pose  uiaceeptabte  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fona. 


EXPOSURE  EVALuATIOMS  FOR  CCMHERCIAL  yOSKESS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/kg) 

INDIRECT 

PPLV 

{■«/kg) 

CUMULATIVE 

PPLV 

Oag/kg) 

OlfECT 

£1 

INDIRECT 

El 

gjMULATlVE 

El 

’/El 

ENC 

AL08IN 

i.9e+oo 

4.3EVOA 

1.96*00 

0.OE*OO 

7.1E-05 

7.1E-05 

0. 1^*00 

CMLOROtENZENE 

S.a£*OA 

Q.OEvOO 

8.26*04 

O.K*OQ 

0.0E*OO 

O.Cu+OO 

2.06-05 

CNlCttOFORM 

5.1E*03 

0.OE*O0 

5.16*03 

0.06*00 

0.06+00 

0.06*00 

6.26-04 

D 1 BaCNOCMLOCOPSOPANE 

2.3£«01 

A.aEvOO 

3.96*00 

4.46-04 

2. IE-03 

2.56-03 

0.06*00 

1,2-OICMLCaOtTHTLENE 

9.2E+OA 

O.OE+00 

9.26*04 

0.06*00 

0.06*00 

0.06*00 

0.06+00 

DIISOPROPYIWETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.76*05 

0.06*00 

O.OE+00 

0.06*00 

4.16-08 

TETRACHLOROETHYLENE 

4.5E+02 

9. 1E+00 

9.0E*00 

0.06*00 

1.16-01* 

1. IE-01* 

0.06*00 

TOiUENE 

1.4E+06 

5.5e*05 

3.96*05 

2.96-04 

7.3E-06 

1.06-05 

O.OE+00 

1,1,2-TRICNLOROETNANE 

:.SE*02 

0.OE*OO 

5.56*02 

0.0E*OO 

0.06*00 

0.06*00 

9.5E-04 

TRICHLOROETHYLENE 

2.9E+03 

3.AE400 

3.4E*00 

6.96-04 

5.96-01* 

5.96-01* 

7.66-02 

ARSENIC 

2.0E+01 

O.OE+00 

2.06*01 

1.4£*00» 

O.OE+00 

1.4E+00* 

O.OE+OO 

CACHILM 

3.6£*02 

0.06 -*00 

3.66*02 

8.46-02 

O.OE+00 

8.4E-02 

0.06*00 

CHRCMIUM 

5.5E*01 

0.0E-K50 

5.5£*01 

8.96*00* 

0.06*00 

8.96*00* 

0.06*00 

COPPER 

I.SE-^OS 

O.OE-OO 

1.8E*05 

1.36-03 

0.06*00 

1.3E-03 

O.OE+OO 

LEAD 

6.5E-»Q3 

O.OEfOO 

6.56*03 

3.16-01* 

0.06*00 

3. IE-01* 

0.06*00 

MERCURY 

1.4EV03 

O.OE+00 

1.4E*03 

2.7E-04 

O.OE+00 

2.76-04 

0.06*00 

ZINC 

7.6E+05 

0. 06*00 

7.86*05 

2.96-03 

O.OE+00 

2.96-03 

O.OE+OO 

•;  £I  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  irtdicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contMii  ^nt 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  tons. 


EXraSUSE  EVALUATIONS  FOA  IMDUSTillAL  UOfiKESS 


w 

CONTAMIHAMT 

DIRECT 

PPIV 

(■e/ks) 

INOIREC- 
OSVI  ";.VI 

(■g/kg)  (a«/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

1M3IRECT 

El 

CUMULATIVE 

El 

OPN 

VEl 

EMC 

ALORIH 

1.2E-01 

3.1E+07 

1.4E-»04 

1.2E-01 

O.OE+00 

2. IE-04 

2. IE-04 

O.OE+OO 

o.ia+o< 

CMLCROSEMZEUE 

1.5E+04 

O.OCeOO 

O.0E*0O 

1.5E+04 

O.OC+00 

0.0£+(M 

0.(X+00 

8.aE-09 

2.0£-0f 

CMLOROFORM 

3.1E*02 

O.OE-tOO 

0.0€*00 

3.1E+02 

O.OE-tOO 

O.OgeOO 

0.0E+<«) 

8.2E-07 

i.9e-a 

D 1  SROMOCMlC»}P«QPJUIE 

1.4E+00 

1.2£*<J2 

4.fiE-»0a 

1.1E+00 

7.1E-03 

2.2E-03 

9.3E-03 

O.OE+OO 

o.oc+<s; 

I.Z-OICJtUOtOETrrLEME 

I.TE+OA 

O.OEeOO 

O.OC'OO 

1.7E+04 

O.OE+00 

o.oe-t’OO 

O.CS+00 

O.OE+OO 

0.0E+0{ 

OIISOPROP'rUCTKn  PNOSPIOHATE 

6.SE*04 

o.oe«oo 

O.OE-rlX} 

6.aE+04 

o.oe+00 

0.06*00 

O.OE+OO 

1.8E-11 

4.1E-0J 

TETRACMLOtOETHtLEME 

4.1E*01 

2.7E*03 

1.4E-*0O 

1.4E+00 

o.oc*oo 

6.95-01* 

6.9E-01* 

O.OE+OO 

O.OE+04 

T01UEI« 

2.4C»05 

4.1E+07 

1.d£'r<i6 

2.2E+05 

1.5E-05 

2.IF-06 

l.aE-05 

O.OE+OO 

O.OE+OC 

1,1,2-TRICNLORaETHANE 

3.4E+01 

0.0E«0O 

O.OE-KM 

3.4E+01 

O.OE+00 

O.OE+00 

O.OE+OO 

1.3E-06 

2.SE-03 

TRICNLOSOCTNYLEME 

1.8Er02 

2.1E+03 

1.1E*00 

1.1E*00 

1. IE-02 

I.SE+OO* 

1 .8E+00* 

1.0E-04 

2.3E-01 

ARSENIC 

1.6E-*00 

o.oc*oo 

O.OE+00 

1.6E+00 

I.TE^OI" 

O.OE+00 

1.7E+01* 

O.OE+OO 

O.Oe+Ofl 

CAOMIUn 

7.6£r00 

0.0€»00 

O.OE+00 

7.6E+00 

3.9E+00* 

O.OE+OO 

3.9E+00* 

O.OE+OO 

O.OE+OC 

CHROMIUM 

1.1E+00 

O.OE+OO 

O.OE+00 

1.1E+00 

4.3E-02* 

O.OE+00 

4.3E+02* 

O.OE+OO 

O.OE+OO 

COPPER 

5.7E-*04 

o,oe*oo 

O.OE+00 

5.7Er04 

3.9E-03 

O.OE+OO 

3.9E-03 

O.OE+OO 

O.OE+OO 

LEAO 

2.2E*03 

O.OE^OO 

o.oe*oo 

2.2Er03 

9. IE-01* 

O.OE+OO 

9. IE-01* 

O.OE+OO 

O.OE+OO 

NERCURY 

4.6£*02 

O.OE+QO 

0.0E*OO 

4.6£*02 

8.2E-04 

O.OE+OO 

8.2E-04 

O.OE+OO 

O.OE+OO 

ZINC 

1.4E*05 

O.OE+00 

O.OE+00 

1.4E«05 

1.6E-02 

O.OE+OO 

1.6E-02 

O.OE+OO 

o.(%+ao 

El  i«  tqual  to  or  eiCMds  1.0E-01 


If  th*  PPLV  v«(u€  fndicatid  it  greater  than  1.00E''06  tl.e  catcuiations  imply  that  the  contaminant  does  not  pose  unacceptadle 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  it*  pure  form. 


0  2.20  SITE  WSA-6b:  MOTOR  POOL  -  FUEL  TANK  STORAGE  AREA  (formerly 

^  Site  4-6:  Motor  Pool  Area;  EBASCO,  I9881/RIC  881%R12) 

2.20. 1  Site-Specific  Considerations 

Figure  WSA-6b-l  and  Tables  WSA-6b-l  and  WSA-6b-2  depict  the  target  contaminants  for 
Site  WSA-6b.  Borings  11  through  15  were  included  in  this  exposure  assessment,  consistent 
with  the  Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  WSA-6b  (EBASCO,  1988i/RlC 
88196R12). 

2.20.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-6b  are  depicted  in  Figure  WSA-6b-l.  Methyl  cyclohexane,  occurring  in  Boring  12 
(4-5  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant 
during  the  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  this  figure,  this 
nontarget  compound  was  included  in  the  Western  SAR  and  in  this  exposure  assessment 
because  it  passed  through  the  screening  performed  in  the  RMA  Chemical  Index  (EBASCO, 
^  1988C/RIC  88357R01). 

j 

Table  WSA-6b-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soii 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  arc  shown.  No  data  were  included  for  ICP 
I  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 

assumed  to  be  negligible  (sec  Volume  VI-A).  Tabic  WSA-6b-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 

2.20.3  Site  Exposure  Summary 

Tables  WSA-6b-3  through  WSA-6b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant  Since  the  depth  to  groundwater  below  Site  WSA-6b  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 


R£A14/RFn)103JtEA  VI-B  9nm  11:30  un  jpi 
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quantity.  The  CCXs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

" 

- 

- 

- 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  WSA-6b 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


R£A14/RPT0105.R£A  VI-B  9/11/90  3:33  pm  spl 
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TABLE  WSA  6b  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA -6b 
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REAI1/TBL0077.REA  Vl-B  8/30/50  10:44  pm 


TABLE  WSA-6b»2 


0 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-6b 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER;  66  F««t 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1 , 2-DICHLOROETHYLENE 

0.97 

04030 

12/3/87 

ALDRIN 

0.095 

04030 

12/3/87 

BENZENE 

3.8 

04030 

05/11/88 

CHLOROFORM 

1.2 

04030 

12/3/87 

HEXACHLOROCYCLOPENTADIENE 

0.080 

04030 

10/21/88 

VAPONA 

1.5 

04030 

10/21/88 

* 

TRICHLOROETHYLENE 

140 

04030 

10/21/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  Fabruary  28,  1989. 

DATA  SOURCE;  DP  ASSOCIATES,  RMA  Databas®,  July  19,  1990 
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EXPOSURE  EVALUATIONS  FOR  REQJLATEO  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■g/Xg) 

INt  .'CT 

P(-..V 

(■g/Xg) 

OJMUUTIVE 

PPLV 

(lag/Xg) 

DIRECT 

El 

INDIRECT 

El 

OMIUTIVE 

El 

VEI 

OPN 

ALD8IN 

1.5E+00 

O.OE-tOO 

1.5E+00 

0.0€*00 

0.06*00 

o.t«*oo 

5.36-08 

lENZENE 

a.6E't02 

0.0£*OQ 

i.6£*CZ 

O.OE+00 

0.06*00 

0.06*00 

2.6£'06 

CNLOROFOSM 

4.0E-t<33 

0.0E*O0 

4. 06*03 

0.0E*OO 

0.06*00 

0.06*00 

1.26-07 

1,2-OIC«LOROETMyiEME 

1.7E+05 

O.QE+00 

1.7E*05 

O.OE+00 

0.06*00 

0.06*00 

0.06*00 

ETNTLBEUZENE 

8.3E+05 

3.7E+06 

6.SE+05 

4.SE-06 

1.1E-06 

5.96-06 

0.06*00 

HEXACHlOROCTCLCPEMTAO I ENE 

1.7E+0* 

O.OE+OO 

1.7E+04 

0.06*00 

0.06*00 

0.06*00 

4.76-07 

TOLUENE 

2.5Et<16 

2.1E+07 

2.2E+06 

8.06-07 

9.46-08 

9.06-07 

0.06*00 

TRICNLOROETNTLENE 

2.3£*03 

O.OE-tOO 

2.3E+03 

0.06*00 

0.06*00 

0.06*00 

8.66-05 

VAPQNA 

8.6£*01 

O.OEtOO 

8.d£*01 

0.0£*00 

0.06*00 

0.06*00 

3.96-10 

M- XYLENE 

1.4£*07 

3.2E+06 

2.6£*06 

1.4E-07 

6.26-07 

7.66-07 

0.06*00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

5.2E-03 

0.06*00 

5.26-03 

0.06*00 

21NC 

2.(X*a6 

0.0E*OO 

2.0E*06 

5.56-05 

0.0E*(XI 

5.5E-05 

0.06*00 

If  th«  PPLV  v«lue  indicated  is  jraater  than  l.OOE+OA  the  calculations  iapty  that  the  contaminant 

does  not  pose  tstacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora, 


WSA-6b-4 

EXPOSUitE  EVALUATIONS  TOR  CASUAL  VISITORS 


COMTAMINAUT 

01 SECT 

PPLV 

(■g/kg) 

IttOISECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

01 SECT 

El 

INDIRECT 

El 

JUfULATIVE 

El 

VEl 

OPN 

ALMIN 

1.5E+00 

0,i»*00 

1.5E+00 

o.oe+00 

O.OE+OO 

O.OE+OO 

5.3E-08 

•EM2EMC 

8.6£*02 

0.0£«<X} 

t.6t*az 

a.OE<oo 

O.OC+00 

O.CC+00 

2.6E-0A 

CNLOROFCttM 

4.0E«03 

O.OE+00 

i.K*0Z 

3.0E+OC 

O.OE+OO 

O.OE+OO 

1.2E-07 

1,2-0IC«tCIW€TMnE»E 

1.7E+05 

0.0£-»00 

1.7E+05 

3.0E«aO 

C.OE+00 

O.OE+OO 

O.OE+OO 

ETHYLBIEHZEUE 

8.3EV05 

3.7E»06 

6.8E+05 

4.8E-06 

t. IE-06 

5.9E-06 

O.OE+OO 

MCXACNLOmXTClOPENTAO  1  £U£ 

1.7t*(K 

O.OE+00 

1.7E+04 

O.OE-^OO 

O.OE+OO 

O.OE+OO 

4.7E-07 

TOLUEKE 

2.S£«06 

2.1E+07 

2.2£*06 

8.0C-07 

9.4E-08 

9.0E-07 

O.OE+OO 

TRICMLOROCTHYLENE 

2.3k-+03 

0.0£-»00 

2.3E+03 

D.Ok-^ 

O.OE+OO 

O.OE+OO 

8.6E-0S 

VAPONA 

8.6f«01 

o.oc«oo 

S.EE'tOI 

0.0E*OO 

Q.OE+00 

O.OE+OO 

3.9E-10 

N-KTLEUe 

l.*E»07 

3.2E+06 

Z.6i*06 

1.4E-07 

6.2E-07 

7.6E-07 

O.OE+OO 

LEAD 

1.5E*04 

o.oe»oo 

1.5E+04 

5.2E-03 

0.(ff+00 

5.2E-03 

O.OE+OO 

ZINC 

2.0E*a6 

O.OE+OO 

Z.OE-fOb 

5.5E-05 

O.OE+OO 

5.5E-05 

O.OE+OO 

If  th«  PPLV  value  indicated  is  greater  than  1.00E«06  the  calculaticns  inply  that  the  contoaiinant 

duea  not  poae  irtocceptable  chronic  txpoture  through  the  exposure  pethyay  considered,  even  in  its  purs  fom. 


2-irr 


WSA-6b-5 

EXPOSURE  EVALUATIONS  fOR  KECSEATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<■0/1(8} 

INDIRECT 

PPLV 

(■e/ics) 

OJNULATIVE 

PPLV 

(■O/kB) 

DIRECT 

El 

INDIRECT 

El 

CUMUUTIVE 

El 

VEI 

OPN 

ALORIM 

2. IE-01 

O.OE-HX} 

2.1E-01 

O.OE+OO 

o.oe+00 

O.OE-tOO 

8.0E-07 

tEHZEHE 

1.2E+02 

O.OE-^OO 

1.2E+02 

O.OE'^00 

O.OE-^OO 

0.0E'»0O 

3.9E-05 

CNLOROEORM 

5.6e+02 

O.OE+OO 

5.6E+02 

O.OE+00 

0.QE*OO 

O.OE^OO 

1.K-06 

1,2-OICHLOROeTMYLENE 

7.0E-KK 

0.0E-»OO 

7.0e*O4 

O.OE-^00 

O.OE+00 

O.OE+00 

O.OE-»00 

ETMYLSENZEUE 

3.5E-K}5 

1.4E+06 

2.aE*05 

1. IE-05 

3.0E-06 

1.4E-05 

O.OE+00 

HEXACHLOROaCLOPEHT  AO  I E  NE 

5.71*03 

0.0E-»O0 

5.7E+03 

O.OE+00 

0.0E«OO 

O.OC-tOO 

3.08-06 

TOLUENE 

I.IE+C-i 

7.7E+06 

9.3E+0S 

1.9E-06 

2.6E-07 

2. IE-06 

O.OE+OO 

TRICHLOROETHYLENE 

3.2E*02 

0.0E-»OO 

3.2E+02 

0.0E«0O 

C.OE+00 

O.OE^IK] 

1.3E-03 

VAPONA 

1 .2E-*01 

0.0E«OO 

1.2E+01 

O.OE-^00 

0.0E«OO 

O.OE+00 

5.8E-09 

N-XYLEHE 

5.8E«06 

1.2E«06 

9.7E+05 

3.4E-07 

1.7E-06 

2.1E-06 

O.OE+OO 

LEAD 

9.2E+03 

O.OE«CO 

9.2E+03 

8.7E-03 

O.OE+00 

8.7E-03 

O.OE+OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

1.0E-04 

O.OE+00 

l.OE-04 

O.OE+OO 

If  the  Pf>LV  value  indicated  is  greater  than  1.00E'»06  the  calculations  imply  that  the  contaminant 

doea  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  purs  form. 


WSA-db-6 

EXPOSURE  EVALUATIONS  FOR  COW^RCIAL  WORKERS 


COMTAMIHANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(aiQ/kg) 

CUMULATIVE 

PPLV 

(ae/kg) 

DIRECT 

El 

INDIRECT 

E! 

CUMULATIVE 

El 

VEI 

ENC 

ALOXIN 

1.9E+00 

O.OE+00 

1.96*00 

0.0E*OO 

0.06*00 

0.06*00 

5.86-05 

IEH2ENE 

1.1EV03 

0.0E*O0 

1.1E*03 

0.06*00 

0.06*00 

0.06*00 

2.86-03 

CNLOROFQXM 

5.1E-H33 

0.06*00 

5.16*03 

0.06*00 

0.06*00 

0.06*00 

1.36-04 

1,2-OICMLOROETMYLEtlE 

9.2E-KK 

O.OE+00 

9.2E*0* 

0.06*00 

0.06*00 

0.06*00 

0.06*00 

ETHYLSENZENE 

4.6E+05 

I.IE-KK 

1.0E*04 

8.7E-06 

3.86-04 

3.86-04 

0.06*00 

HCXACNLOjUXtCLOPEHTAO  I  EiJE 

5.5Ee03 

0.06-KM 

5.5£*03 

0.0£*00 

0.06*00 

0.06*00 

1.56-03 

TOLUENE 

1.AE-r06 

6.1E+04 

5.26*04 

1.46-06 

3.36-05 

3.46-05 

0.06+00 

TRICHLOROETHYLENE 

2.9E+03 

0.OE-K3O 

2.96*03 

0.0£*00 

0.06*00 

0.06*00 

9.46-02 

VAPONA 

1.1E+02 

O.K+O) 

1.1 £*02 

0.0£*00 

0.06*00 

0.06*00 

4.26-07 

N-KYLEME 

7.Qe*06 

9.2£+<53 

9.1E*03 

2.96-07 

2.26-04 

2.26-04 

0.06*00 

LEAD 

6.5E+03 

O.OE+00 

6.5E*03 

1.2E-02 

0.06*00 

1.26-02 

0.06*00 

ZINC 

7.8E+05 

O.OE+00 

7.2£*05 

1.4E-04 

0.06*00 

1.46-04 

0.06*00 

If  the  PPLV  value  indicated  is  greater  than  1.00E->a6  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 


WSA-6b-7 

^  EXPOSURE  EVALUATICNS  FOR  IMOUSTRIAL  yORKESS 

0 

''  DIRECT  IMOIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV 

(»g/kg) 

OSVl 

(■B/kg) 

ESVI 

(■e/kg) 

PPLV 

(■B/kg) 

El 

El 

El 

OPN 

ENC 

ALORIN 

1.2E-01 

0.0E4OO 

O.OEt-OO 

1.2E-01 

O.OE+00 

0.0E«O0 

O.OE-rOO 

4.0E-07 

1.7E-04 

BENZENE 

6.7E+01 

O.OEvCO 

O.OEvOO 

6.7E+01 

O.OEt’MI 

O.OE-rOO 

O.OE-MM} 

1.9E-05 

8.4e-C3 

CHLOROFORM 

3.1E-r02 

O.OE-rOO 

O.OE-tOO 

3.1E+02 

O.OEtOO 

O.OE+00 

O.OE+00 

8.aE-07 

3.9E-04 

I.Z-OICHLOaCETHYLENE 

1.7E*04 

O.OCvOO 

o.oe+00 

1.7E*04 

O.OE+00 

O.OE-KK) 

O.OEeOO 

0.06+00 

0.06+00 

ETHYLBENZENE 

8.5E+<K 

5.0E+05 

3.2£*04 

2.2E*04 

4.7E-05 

1.3E-04 

1.SE-04 

0.06+00 

O.CE+00 

HEXACHLCSOaCLCRENTAO  1 EHE 

3.9E+02 

O.OE-rOO 

O.OE-rOO 

3.8£*02 

O.OE+00 

O.OE+00 

O.OE+OO 

3.56-06 

1.5E-03 

TOLUENE 

2.6E«05 

2.8EV06 

l.a£+05 

I.OEvOS 

7.7E-06 

1.2E-05 

1.9E-05 

0.06+00 

0.06+00 

TRICHLOROCTNYLEME 

1.8E+02 

O.OE+00 

0.0E«<X3 

1.8E+02 

0.0E*OO 

O.OE-tOO 

O.OE+00 

6.46-06 

2.K-01 

VAPONA 

6.7E+00 

O.OEvOO 

O.OE'tOO 

6.7E+00 

O.OEvOO 

0.0£*flO 

O.OE-rOO 

2.96-09 

1.36-06 

M-XYLENE 

S.BE-KIS 

4.3E+05 

2.7E+04 

2.5EV04 

2.3E-06 

7.7E-05 

S.OE-OS 

0.06+00 

0.06+00 

LEAD 

2.2E+03 

O.OE+00 

O.OE*00 

2.2E+03 

3.6E-02 

O.OE-^OO 

3. 66-02 

0.06+00 

0.06+00 

ZINC 

1.4E*0S 

0,0£+00 

O.OE+00 

1.4E+05 

7.9E-04 

0.0E«OO 

7.9E-04 

0.06+00 

0.06+00 

If  the  PRLV  value  indicated  is  greater  than  1.00£«06  the  calculationa  ieply  tl^at  the  coniaminant  does  not  pose  inacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pu.'e  form. 
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/  2.21  SITE  WSA-6c:  MOTOR  POOL  AREA  -  ROUNDHOUSE  AND  OLD  SEPTIC 

'  TANK  SYSTEM  (formerly  Site  4-6:  Motor  Pool  Area;  EBASCO,-19881/RIC 

88196R12) 

2.21.1  Site- Specific  Considerations 

Figure  WSA-6c-l  and  Tables  WSA-6c-l  and  WSA-6c-2  depict  the  target  contaminants  for 
Site  WSA-6c.  Borings  26  and  29  were  included  in  this  exposure  assessment,  consistent 
with  the  Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list  were  suspected  to  be  present  in  Site  WSA-6c  (EBaSCO,  19881/RIC 
88196R12). 

2.21.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-6c  are  depicted  in  Figure  WSA-6c-l.  Table  WSA-6c-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring 
number  and  depth  where  the  maximum  value  was  observed  are  shown.  No  data  were 
included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure 
®  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  No  organic  contaminants 
were  detected  at  this  location.  Table  WSA-6c-2  summarizes  the  maximum  concentrations 
detected  in  groundwater  together  with  the  well  number,  location,  sampling  interval,  and 
depth  to  groundwater. 

2.21.3  Site  Exposure  Summary 

Tables  WSA-6c-3  through  WSA-6c-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-6c  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


R£AI4/RPT0105Jt£A  VI-B  <)nm  2;J5  pm  spt 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


None 


The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  WSA-6c  is 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  tJian  1. 


REAI4/RPT0I05,REA  Vl-B  9n\/90  3:54  pm  ipl 
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TABLE  WSA»6C”2 

GROUNDWATER 

CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-6C 

AVERAGE 

SITS  DEPTH  TO  GROUNDWATER:  73  F«@t 

CHEMICAL 

CONCENTRATION  LOCATION 

MAXIMUM  (WELL  NUMBER) 

SAMPLE 

DATE 

BENZENE 

CHLOROFORM 

TRICHLOROETHYLENE 


4.6 

04035 

06/6/88 

1.4 

04035 

11/1/88 

11 

04035 

06/6/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTI 
FOR  THE  PERIOD  March  17,  1937  TO  Fabruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databana,  July  19,  1990 
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EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■g/kg) 

(■o/kg) 

(■g/ks) 

IEN2ENE 

S.6E-K32 

O.OE«CO 

a.6e*02 

O.OE+OO 

O.OE+00 

O.OE-KIO 

6.4E-07 

CNLOROFORM 

4.0E+03 

O.OE+00 

4. DC *03 

o.ce+00 

o.oe*oo 

O.OE-KM 

2.SE-08 

TRICNLOROETHTLENE 

2.3E-K13 

O.OE^OO 

2.3E+03 

0.0E*OO 

0.0E«OO 

0.0E«OO 

1.4E-06 

LEAD 

I.SE-MK 

O.OE+00 

1.5E+04 

2.a£-03 

0. 1^400 

2.SE-03 

O.OE-^O) 

WSA-4e-4 

EXPOSUDE  EVALLIATIOMS  FQS  CASUAL  VISITOSS 


CONTAHIHAMT 

DIRECT 

PPIV 

(■a/Es) 

IKOIRECT 

PPLV 

(■B/Eg) 

CUMULATIVE 

PPLV 

(■g/Eg) 

DIRECT 

El 

INDIRECT 

E! 

CUMULATIVE 

El 

VEI 

OPN 

UUZEHE 

S.(£*<i2 

o.oe*oo 

8.A£*02 

O.OE^OO 

O.OE+00 

0.0£«00 

6.4E-07 

CMLOtOfOtM 

A.oe-Ka 

O.0E*OO 

A.0£*03 

O.OE+00 

o.oe+00 

O.OE+00 

2.8E-08 

TRICML0«0£TNYLEH£ 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE*00 

O.OE'^OO 

O.OE+00 

1.4E-06 

LEAD 

1.5e*<K 

O.OE+00 

1 .5E+0A 

2.8E-03 

a.O£+oo 

2.8C-03 

o.oc*oa 

a-t«7 


EXPOSURE  EVALUATIOMS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 


OIREa  INT  .  “CT  CLMJIATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  PPlV  PPLV  EI  EI  EI  OPM 

(■gytcg)  (aayRa)  (ao/ks) 


BENZENE 

I.ZE-^OZ 

O.OE+00 

I.ZE+OZ 

O.OE+OO 

O.OE+OO 

O.OE+OO 

9.7E-06 

CHLOROFORM 

5.6E+02 

o.oe*oo 

5.(£*CZ 

O.OE+OO 

O.OE+OO 

O.OE+OO 

4.3£-0r 

TRICNLOROETHTLEME 

3.ZE+02 

O.OE+OO 

3.2E+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.1E-05 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

4.7E-03 

O.OE+OO 

4.7E-03 

O.OE+OO 

WSA-6C-6 

EXPOSURE  EVALUATIONS  FOR  CONHEDCIAL  WORKERS 


DIRECT 

INDIRECT 

OMULATIVE 

DIRECT 

INDIRECT 

-CUMULATIVE 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■g/xg) 

(ng/^g) 

(■o/fcg) 

BENZENE 

CHLOROFORM 

TRICHLOROETHYLENE 

1.1E+03 

5.1E*<J3 

2.9E+03 

O.tS+00 

O.OE+00 

0.0£«00 

1.1E+03 

5.1E+03 

2.9E*03 

O.CE*00 

O.OE+00 

0.0E«O0 

O.OC+00 

0.0E*00 

0.C£*0O 

O.OE+00 

0.0£*00 

o.oE+oa 

LEAD 

6.5E+03 

0.0E*OO 

6.5E+03 

6.6E-03 

O.DE+00 

6.e£-<a 

VEI 

ENC 


3. IE-03 
1.4E- 
6.5E- 

0.0£+00 


8  g 


WSA-6C-7 

EXPOSURE  EVACUATIONS  FOR  INDUSTRIAL  WORKERS 


0 

\  DIRECT 

CONTAMINANT  PPLV 

(MS/XrT 


BENZENE  6.7E+01 
CHLOROFORM  3.1E*02 
TRICHLOROETHYLENE  I.EE^OZ 

LEAD  2.2E+03 


INDIRECT  CUMULATIVE  DIRECT 


OS  VI 

(■g/Rg) 

Esv: 

(ng/Rg) 

PPLV 

(MB/Rg) 

El 

O.OE+OO 

O.OE+OO 

6.7E+01 

O.OE+OO 

O.OE+OO 

O.OE+OO 

3.1E+02 

0.C€+00 

O.OE'^OO 

O.OE+OO 

1.a£+02 

O.OE+OO 

O.OE+OO 

O.OE+OO 

2.2E+03 

2.0E-02 

INOIRECI 

El 

CUMULATIVE 

E! 

OPN 

VEl 

ENC 

O.OE+OO 

O.OE+OO 

A.8E'06 

9.2E-03 

O.OE+OO 

O.OE+OO 

2. IE-07 

4.1E-04 

O.OE+OO 

O.OE+OO 

1.0E-05 

2.0E-02 

O.OE+OO 

2.0E-02 

O.K+00 

O.OE+OO 

d 
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0  222  SITE  WSA-6d:  MOTOR  POOL  -  DRAINAGE  DITCH  (formerly  Site  4-6:  Motor 

^  Pool  Area;  EBASCO,  19881/RIC  88196R12) 

2.22.1  Site-Soceific  Considerations 

Figure  WSA-6d-l  and  Tables  WSA-6d-l  and  WSA-6d-2  depict  the  target  contaminants  for 
Site  WSA-6d.  Borings  1,  2,  19,  20,  22,  and  31  through  37  were  included  in  the  exposure 
assessment,  consistent  with  Western  SAR.  Although  evaluated  as  a  single  site  in  this 
exposure  assessment,  the  Western  SAR  discusses  this  site  as  a  part  of  lormcr  Section  4. 
According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  WSA-6d  (EBASCO,  1988VRJC  88196R12). 

2.22.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locadons  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-6d  are  shown  in  Figure  WSA-6d-l.  Tabic  WSA-6d-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  conuminants  from  the  Phase  I  and  Phase  n 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
^  shown.  Methylene  chloride,  shown  in  table  WSA-6a-l  is  excluded  from  consideration  in 
the  exposure  analysis  for  this  site,  because  it  was  considered  a  laboratory  contaminant  in 
the  samples  analyzed.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see 
Volume  VI-A).  Table  WSA-6d-2  summarizes  the  maximum  concentrations  detected  in 
groundwater  together  with  the  well  number,  location,  sampling  interval,  and  depth  to 
groundwater. 

2.22.3  Site  Exposure  Summary 

Tables  WSA-6d-3  through  WSA-6d-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-6d  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  CCXTs  are  summarized  telow  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 


Arsenic  Direct  Direct  Direct  Direct  Direct 

Cadmium  --  --  --  --  Direct 


Note:  Direct  exposure  pathways  for  soils  include  soil  ingesdon,  suspended  pardcuiate  inhalation,  and  dermal 
contact. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  WSA-6d  i$.  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEl  values  less  than  1. 
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Phase  I  and  Phase  11  Analytes  Detected 
Within  or  Above  Indicator  Levels 


Rocl*y  Mountoin  Arsenal 

Prepared  by;  Ebasco  Services  Incorooroted 


TABLE  WSA-6d-I 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-6d 


0 


ON  —  c  c 

—  fN  (N 


o _ 

6  6  c 


p 

rn  (N  g 


w 

•o 

•c 

o 


t  «■§  ^ 

Ji;  ^  cQ  .r 
S  <  U  N 


a 

I 

I 


2-1»4 


REAII/TBLOOTTJIEA  VI-B  8/30M)  10:44 


TABLE  WSA-6d»2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  WSA-6d 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  69  F»«t 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1 , 1 , 2-TRICHLOROETHANE 

3.4 

04048 

06/8/88 

1 , 2-DICHLOROETHYLENE 

1.2 

04048 

06/8/88 

BENZENE 

4.6 

04035 

06/6/88 

CHLOROFORM 

1.4 

04035 

11/1/88 

TRICHLOROETHYLENE 

120 

04048 

06/8/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  Fabruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databa*®,  July  19,  1990 


USA*6d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(■gykg) 

INDIRECT 

PPLV 

(■R/fcg) 

OJMJLATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

ILLATIVE 

El 

VEI 

OPN 

REHZENE 

a.AE-fOZ 

O.OE-KX] 

8.6E->02 

O.OE+00 

o.oe*oo 

O.OE+00 

5.8E-07 

CNLQROFOat 

4.0E4O3 

O.aE-KIO 

4.0EVO3 

O.OC't^OO 

O.OE+00 

0.0E4OO 

2.A£-0a 

1,Z-OICHLORO£THTL£UE 

I.TE-KK 

O.OE-KXI 

1.7E+05 

O.OE+00 

O.0E*OO 

O.OE+00 

O.OE-rOO 

1,1,2-TRlCHLaROETHAHE 

4.3E-MJ2 

O.OE+00 

4.3E+02 

O.OE'^00 

0.0E*OO 

0.0E«0O 

1.6E-07 

TRICHLOROETHTLENE 

2.3E+03 

O.OE+OO 

2.3E+03 

O.OE^OQ 

O.DE+OO 

O.OE+OO 

1.3E-05 

ARSENIC 

2.2E+01 

O.OE+GO 

2.2E+01 

5.6E-01* 

O.OE^ 

5.6E-01“ 

O.OE+OO 

CADMIUM 

A.SE+02 

O.OE-KX) 

*.5E*02 

1.0E-02 

O.OE+00 

1.0E-02 

O.OC+00 

ZINC 

2.0EV06 

Q.OE+00 

2.CIE-»06 

6.0e-04 

0.CE«OO 

6.0E-04 

O.OE+OO 

*:  El  is  squat  to  or  sxcesds  1.0E-01 

If  tha  PPLV  value  indicated  is  greater  than  1.0CE+06  the  calculations  iaply  that  the  contaaiinant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


WS/l-6d-4 

EXPOSUi^E  EVAtUATICWS  FOR  CASUAL  VISITCtS 


OMTAHINAMT 

DIRECT 

PPLV 

(av/kg) 

IHOIRECT 

PPLV 

(R«/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

OMULATIVE 

El 

VEI 

OPN 

IEK2ENE 

8.6E-H)2 

o.oe+00 

8.66*02 

0.06*00 

0. 06*00 

0.06*00 

5.86-07 

CHLCDOFORK 

4.0E-M)3 

O.OEeOO 

4.06*03 

0.06*00 

O.OE+00 

0.06*00 

2.66-08 

1,2-0ICML0e0CTHn£ME 

1.7E-K)5 

O.OCeOO 

1.76*05 

0.06*00 

0. 06*00 

0.06*00 

0.06*00 

1,1,2-TIIICHLt»CCTMA«E 

4.3E+02 

O.OC+00 

4.36*02 

0.06+00 

0.06*00 

0.06*00 

1.66-07 

TKICNLOROETHYLEME 

2.3E+03 

O.OEaOO 

2.36*03 

O.OE+00 

0.06*00 

0.06*00 

1.36-05 

APSEXIC 

2.2E+01 

O.OCaOO 

2.2£*01 

5.66-01* 

0.06*00 

5.6e-01« 

0.06*00 

CACMILM 

4.5E+02 

0.06*00 

4.5E*02 

1.0E-02 

0.06*00 

1.06-02 

0.06*00 

ZIMC 

2.0£*06 

0.06*00 

2.06*06 

6.0E-04 

0. 06*00 

6.06-04 

0.06*00 

*;  El  is  equal  to  or  exceeds  I.OE-'^I 

If  the  PPLV  value  indicated  is  greater  than  1.00€e06  the  calculations  iirply  that  the  contsmiruint 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pur®  fona. 
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A 


WSA-6d-5 


EXPOSURE  EVALUATIONS  FOR  lECSEATiOHAt.  VISITORS 


CONTAHISAHT 

DIRECT 

PPLV 

{a«/lcg) 

INDIRECT 

PPIV 

(■e/Rs) 

CUMULATIVE 

PPLV 

(■o/ka) 

DIRECT 

El 

INDIRECT 

E! 

XUMUUTIVE 

E! 

VEI 

QPN 

KRZEItE 

1.2£*<S2 

0.0E«OO 

1.Z£*02 

O.OE-rOO 

o.oc*oo 

0.06*00 

O.TE-Od 

OtLOKOrORM 

S.6£*<12 

O.OE+DO 

5.(£*<SZ 

O.CE«00 

0.06*00 

0.06*00 

3.S-07 

1,2-OIC»iOtlOETiinEME 

7.0e*O4 

O.OC'OO 

7.X*Oi 

O.OE+00 

3.0E*00 

0.06-100 

0.06*00 

1,1,2-TllOILQRaETMANE 

6.0E*01 

O.OEeOO 

6.0E«O1 

0. 06*00 

G.0E*OO 

0.06*00 

2.SE-06 

TiilCMLOROETmEME 

3.ZE*02 

O.CE->00 

3.2£*<32 

O.0E*OO 

0.06*00 

0.06*00 

2.06-0* 

ARSENIC 

3.9E»00 

0.!»*00 

3.9E*0O 

3.IS*00« 

0.06*00 

3.06+00* 

0.06*00 

CAMIUH 

5.8E*01 

O.0E-*OO 

5.a£*01 

7.aE-02 

O.OE*OQ 

7.M-C2 

0.06*00 

ZINC  . 

1.1E«06 

O.OE^OO 

KIE+I^ 

1. IE-03 

0.06*00 

1. IE-03 

O.OE+00 

*;  E!  is  sqLisl  to  or  sxcccds  1.0E-01 

If  th«  PPtV  vsiuc  indicated  is  greater  than  1.00E*04  the  calculations  iaply  that  the  contaninant 

does  not  ose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 


WSA-id-« 

EXPOSLKE  EVALUATIIMS  FOR  COtHERClAL  WORKERS 


0 


CONTAMIUAMT 

DIRECT 

WEV 

<a«/ka} 

I  lO  I SECT 

PRLV 

(ae/kg) 

CUMUUTIVE 

W>LV 

(■g/kg) 

DIRECT 

El 

IWIiaECT 

El 

OJKUtATIVE 

E! 

VEI 

EMC 

tEHZEHE 

1.1E*03 

0.%*00 

1.1E+03 

0.0E-M3O 

O.OEtOO 

O.Og-KM 

3.3E-03 

CNLOROfCSH 

5.1E+<a 

O.0E«0O 

5.1E+03 

a.0E«OO 

0.0E-»OO 

O.GE*<!0 

I.AE-OA 

1,2-OICMLOaOETHYLEIIE 

9.2f*0* 

0.0E*00 

9.2Et04 

O.OE'Mra 

O.OC+00 

0.(£«00 

O.OC-HIO 

1,1.2-T«IC)il.0«0ET»tAtlE 

5.5E*02 

o.%«oa 

5.5E+02 

0.0E*OO 

O.M+00 

3.0E400 

9.3E-M 

TIICMLOROETNYLEIHE 

2.9E-K33 

a.OE«oo 

2.9£*a5 

O.DE-HJO 

0.0E*OO 

O.QE+00 

7.5E-02 

ARSEMIC 

2.0E*01 

0.0E*0O 

2.0E*O1 

6.0E-01® 

0.OE*OO 

6.0E-01® 

O.OE+OO 

CAOMILM 

3.A£*02 

o.OE*oa 

S.AE-»02 

1.3C-02 

O.QC-*<» 

1.3E-02 

O.OCeOO 

ZINC 

7.aEt05 

O.OEtOO 

r.8£*05 

1.5E-03 

O.OE+00 

1.5E-03 

O.OE-MM 

El  is  equal  to  or  exceeds  1.0C-0t 


WSA-4d-7 

EXPOSURE  EVALUATIONS  FOR  IHCUSTRiAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

<a«/lcg) 

IHOIREC  . 

OSVl  .3^1 

<ag/X9)  (NO/ks) 

OMIUTIVE 

PPLV 

(M«/k9) 

DIRECT 

El 

imiRECT 

El 

CUMULATIVE 

El 

OPN 

V61 

6NC 

ienzehe 

6.7E+01 

0.3€*00 

0.0£*00 

6.76*01 

0.06*00 

0.06*00 

0.06*00 

4.36-06 

9.86-03 

CHLOROFORM 

3.1E*02 

o.oe+00 

o.3e*oo 

3.1E+02 

0.06*00 

0.06*00 

0.06*00 

1.96-07 

4.36-04 

1,2-OICMLOtOETHTLEHE 

1.71*04 

o.oc*oo 

0.06*00 

1.76*04 

0.06*00 

0.0£*(XI 

0.06*00 

O.ffi*00 

0.06*00 

1,1,2-TXICNLOROCTHAHE 

3.4£*01 

0.0€*00 

0.06*00 

3.46*01 

0.06*00 

0.06*0) 

0.06*00 

1.26-06 

2.86-03 

TRICHLOROCTHTLESS 

1.a£*02 

0.OE*OO 

0.06*00 

1.86*02 

0.06*00 

0.06*00 

0.06*00 

9.96-05 

2.26-01 

ARSENIC 

1.6£*00 

C.TE*00 

0.06*00 

1.66*00 

7.4E+00* 

0.06*00 

7.46*00* 

0.(^*<») 

0.06*00 

CADMIUM 

7.6£*00 

O.Ofc*OC 

0.06*00 

7.o£*00 

5.96-01* 

0.06*00 

5.96-01* 

0.06*00 

0. 06+00 

ZINC 

1.4E*05 

0.OE*OO 

0.06*00 

1.46*05 

8.66-03 

0.06*00 

8.66-03 

0.06*00 

O.OE+OO 

El  it  Aqual  to  or  ej(ce«ds  1.0E-01 


2.23  SITE  WSA-6c:  MOTOR  POOL  AREA  -  CULVERT  OUTFALL  (formerly  Site  4-6: 
Motor  Pool  Area;  EBaSCO,  19881/RIC  88196R12) 

2.23. 1  Site-Specific  Considerations 

Figure  WSA-6C-1  and  Table  WSA-6e-l  depict  the  target  contaminants  for  Site  WSA-6c. 
Boring  21  was  includal  in  this  exposure  assessment,  consistent  with  the  Western  SAR. 
According  to  ;.ilc  histor/:  r.c  •'ther  chemical'  from  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  WSA-6e  (EBASCO,  19881/RIC  88196R12). 

2.23.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  tliat  were  detected  in 
Site  WSA-6e  are  depicted  in  Figure  WSA-6c-l.  Table  WSA-6e-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring 
number  and  depth  where  the  maximum  value  was  observed  are  shown.  No  data  were 
included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure 
below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  No  organic  contaminants 
were  detected  at  this  location.  Based  on  available  groundwater  data  from  the  first  quarter 
1987  to  the  first  quaner  1989  sampling  period,  no  evidence  of  groundwater  contamination 
beneath  this  site  was  found  (see  Volume  VI-A). 

2.23.3  Site  Exposure  Summary 

Tables  WSA-6c-2  through  WSA-6e-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

- 

" 

- 

- 
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The  results  of  the  soil  exposure  sumrnary  indicate  that  there  are  no  COCs.  Site  WSA-6e 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.c. 
the  industrial  worker). 
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TABLE  WSA-6C  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  WSA-6C 
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EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


DIRECT 

ItCIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

.CUMULATIVE 

CONTAMIMAHT 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(■9/kg) 

(«g/kg) 

(■g/kg) 

LEAD 

WROJRT 


i.5e*o* 

3.3£*03 


o.oc«oo 

O.OE-^OO 


1 .5E«06 
3.3E+CI3 


6.3E-03 

7.0E-05 


O.OE+00 

O.OE+00 


6.3E-a3 

7.0E-05 


O.OE-fOO 

O.OE-^ 


WSA'6«-3 


EXPOSURE 

EVALUATIOMS 

f(»  CASUAL 

VISITORS 

DIRECT 

IW  ‘  CT 

CUMULATIVE 

DIRECT 

INDIRECT 

-CUMULATIVE 

CQHTAMIMANT 

PPLV 

PPlV 

PPLV 

El 

E! 

El 

(■S/kg) 

(■S/kg) 

(ag/kg) 

LEW  1.SE-K14  O.0C«OO  I.SE-^U  6.3E-03  O.OE-^OO  6.3E-03 

NERCURY  3.3£-*03  0.06*a3  3.3E+03  7.0£-05  O.OE+00  r.0£-05 


VEI 

OPN 


0.0E-M3O 

O.OE-WO 


EXPOSURE 

WSA-6C-4 

EVALUATIQDS  fOR  RECREATSCNAi  VISITORS 

\ 

eiRECT 

IXOIRECT 

CUMUUTIVE 

DIRECT 

IMCIRECT 

CUMULATIVE 

VEl 

CONTAMIIIAUT 

PPLV 

(■g/ke> 

mv 

(■s/Xg) 

PPLV 

(■O/Xs) 

El 

El 

Ei 

OPH 

LEAD 

9.2E-03 

o.oe*oo 

9.2E+03 

1.  IE-02 

O.OE*00 

1.  IE-02 

0,OE+OO 

MERCURT 

2.0E+03 

0.fflc*0O 

2.0E*O3 

1.2E-(K 

0.0E*OO 

1.2E-04 

O.0E-»OO 

EXPOSUKE  EVALUATIONS  FOR  COHMEICIAL  WORKERS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

CONTAMINANT 

PPLV 

PPLV 

PPLV 

El 

£I 

El 

(MQ/kg) 

(as/kg) 

{■S/kg} 

LEAD 

MERCURY 


6.5E+03 

1.4E-K13 


O.QE+CO 

0.0E-»O0 


6.5E<03 

1  .AE'^03 


1.5E-02 

1.7E-04 


O.OE+00 

O.OE+00 


1.5E-02 

1.7E-0* 


O.OE+00 

O.OE'HX} 


■■•■1 


WSfl-6«-6 

EXPOSURE  EVALUATIC^S  FOt  iUDUSTRUl  WORKERS 


\ 

DIRECT 

INDIRECT 

CU&MTIVE  DIRECT 

INOIRECX 

CUMULATIVE 

VEl 

COMTAMIMAUT 

PPLV 

OSVI 

ESVI 

PPtV  El 

E! 

El 

OPN 

EMC 

(WB/Kg) 

(ag/Kg) 

(pe/kg) 

(Bg/kg} 

r< 

LEAD 

2.2E+03 

0.0£*00 

O.OE-KW 

2.2E*03  4.5E-02 

O.OE+00 

4.5E-02 

o.oe+00 

Q.OE-^DO 

MEROISr 

4.6«+0a 

0.OE*OO 

O.OE+OO 

4.^'»02  S.OE-04 

O.0E«0O 

5.0e-04 

o.re-Kjo 

O.OE'KIO 

2.24  SITE,  WSA-7a;  SANITARY  SEWERS  -  INTERNAL  SEDIMENT  (formerly  Site 
34-2:  Sanitary  Sewer  -  Railyard  and  Administration  Areas;  EBASGO,  1988m/RIC 
88256R03) 

2.24. 1  Site-Soecific  Considerations 

Figure  WSA-7a-l  and  Table  WSA-7a-l  depict  the  target  contaminants  for  Site  WSA-7a. 
Borings  R12,  R17,  R29,  and  R30  were  included  in  this  exposure  assessment,  consistent 
with  the  Western  SAR.  The  historical  search  conducted  under  the  contamination 
assessment  revealed  that  the  previous  investigations  detected  dilwomochJoropropanc  and 
Isodrin  in  water  samples  (EBASCO,  1988m/RIC  88256R03);  however,  these  chemicals  were 
not  detected  in  soil  during  the  Phase  I  investigation.  According  to  the  site  history,  no 
other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  WSA-7a  (EBASCO,  1988m/RIC  88256R03). 

2.24.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  on 
Site  WSA-7a  are  depicted  in  Figure  WSA-7a-l.  Table  WSA-7a-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and 
Phase  II  investigations.  The  boring  number  and  depth  where  the  maximum  value  was 
observed  are  shown.  .No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in 
Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec 
Volume  VI-A).  No  groundwater  data  tabic  was  included  for  Site  WSA-7a  since  this  site  is 
a  sewer  line  (see  Volume  VI-A). 

2.24.3  Site  Exposure  Summary 

Tables  WSA-7a-2  through  WSA-7a-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Chremium 

Methylene  chloride 

Direct 

Direct 

Direct 

Direct 

Indirect 

Direct 

Indirect 

Note;  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhal^cn,  and  dermal 
contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamiration  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  WSA-7a  is  designated  as  a  Priority  1  site,  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 
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TABU-:  WSA  7a  1 
SOIL  CONTAMINANT  CONCEN 


REAll/raL0077.R£A  VI  B  Bm/90  ia44 


USA-7a-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ag/kg) 

INDIRECT 

PPLV 

(ag/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

61 

CUMULATIVE 

61 

VEl 

OPN 

cmlosoacetic  acid 

1.7Ee(K 

0. 06*00 

1.76*0* 

3.96-03 

0.06*00 

3.96-03 

0.06*00 

METHYLENE  CNLONIOE 

3.3£*a3 

2.0€*OA 

2.86*03 

3.16-0* 

5.16-05 

3.66-0* 

0.06*00 

CXROniUM 

6.9E+01 

0.06*00 

6.96*01 

1.26*0(7' 

0.06*00 

1.26*00* 

O.OE*(n 

COPPER 

A.2E+05 

o.oe*oo 

*.26<05 

1.26-03 

0.06*00 

1.26-03 

0.06*00 

LEAD 

1.5E*<K 

0.0£*00 

1.56*0* 

1.16-02 

0.06*00 

1.16-02 

0.06*00 

WRCl«Y 

3.3£-*03 

0.06*00 

3.36*03 

3.06-0* 

0.06*00 

3.06-0* 

0.06*00 

ZINC 

2.0E«06 

0.06*00 

2.06*06 

8.66-05 

0.06*00 

8.66-05 

0.06*00 

•;  El  i»  *9041  to  or  exceeds  I.CE-OI 

If  tf<<  PPLV  value  indicated  is  greater  than  I.OOEvOd  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


WSA-7«-3 

EXPOSURE  EVAIUAIIONS  FO®  CASUAL  VISITORS 


0 

\ 


CONTAMIMANT 

DIRECT 

PPLV 

(■S/kg} 

INDIRECT 

PPLV 

(ag/kg} 

CUMULATIVE 

PPLV 

(■B/kg) 

DIRECT 

El 

INDIRECT 

El 

OMUL  AT  I VE 

El 

VEI 

OPM 

CMLOROACETIC  AC 10 

1.?TE*<K 

O.OE+00 

1.7t+04 

3.9E-03 

O.0E*OO 

3.9E-03 

0.06+00 

METHYLENE  CHLONIOE 

3.3£*03 

2.0E*Oi 

2.a£*03 

3.1E-04 

5. IE-05 

3.6E-04 

O.OE+00 

CMKOMIUM 

4.9E«01 

O.OE+00 

6.9E+01 

1.2E+00* 

O.OE*00 

1.2E+00* 

O.OE+00 

corn* 

4.2E-*05 

O.OE+00 

4.2E+05 

1.2E-03 

O.OC-tOO 

1.2E-03 

O.OC+00 

LEAD 

1.5E*<H 

O.OE+00 

1.5E104 

l.lE-02 

0.0E*00 

1.  IE-02 

O.OE+00 

NEROMT 

3.3E+03 

O.OEeOO 

3.3C+03 

3.0C-O4 

0.0E«OO 

3.0e-(K 

O.OE+00 

ZINC 

2.0E-»a6 

O.OE+<» 

2.0E*06 

8.«-05 

O.0E«^OO 

8.EE-05 

0.06+00 

*:  El  i«  equal  to  or  exceeds  1.0E-01 

If  The  PPLV  value  indicated  '«  areater  than  1.00£«06  the  calculations  imply  that  the  contaminont 

does  not  pose  cnacceptaPle  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fors. 


WSJ»-7»-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(nS/kS) 

INDIRECT 

PPLV 

(a«/its) 

aWULATIVE 

PPLV 

(ag/kO} 

DIRECT 

El 

INDIRECT 

El 

_  CUMULATIVE 

El 

VEI 

OPN 

CKLOROACETIC  ACID 

7.0E+<I3 

O.OE+00 

7.06+03 

9.2E-03 

O.OE+00 

9.2E-03 

0.06+00 

NETKYLENE  CHLORIDE 

4.5E-M32 

3.0E+03 

3.96+02 

2.2E-03 

3.3E'04 

2.5E-03 

0.06+00 

CMSCMIUM 

S.SE-aOO 

a.0E+<» 

8.36+00 

9.2E+00* 

0. 1^+00 

9.2E+00* 

0.06+00 

COPPER 

2.5E+05 

O.flC+OO 

2.5E+05 

2.06-03 

0.06+00 

2.06-03 

0.06+00 

LEAD 

9.2E+03 

0.06+00 

9.26+03 

1. 86-02 

0.06+00 

1.86-02 

O.M+00 

MERCURY 

2.06+03 

0.06+00 

2.06+03 

5.DE-04 

0.06+00 

5.06-04 

0.06+00 

ZINC 

1.1E+06 

0.06+00 

1.1E+06 

1.66-04 

0.06+00 

1.66-04 

0.06+00 

*:  El  it  tquAl  to  or  etcetds  I.CE-01 

If  The  PPLV  vtlue  indicated  is  sreater  than  1.00C+06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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£XP<XU9£  EVALUATIONS  FOU  COMMERCIAL  WORKERS 


CQNTAMIMANT 

DIRECT 

mv 

(■a/kg) 

INDIRECT 

PPLV 

(■a/kg) 

CUMULATIVE 

PPLV 

(■0/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

EMC 

CMLORQAaTIC  ACID 

9.2E+03 

O.OE+00 

9.2E+03 

7. IE-03 

O.OE+00 

7.1E-03 

O.OE-HJO 

NETMUENE  CMLORIOE 

4.1E+03 

4.0E+00 

4.aE*00 

2.4E-04 

2.5E-0T 

2.5E-01« 

O.M-^00 

CHROMIUM 

5.5E+01 

0.0£*00 

5.5E+01 

1.5E+00* 

0.0E*OO 

1.5E+00* 

0.0E*OO 

COPRER 

l.aEeOS 

O.OE’OO 

1.8E+OS 

2.SE-03 

O.OE-KJO 

2.aE-03 

O.OE+00 

LEAD 

6.5E+03 

O.OE+00 

6.5E*03 

2.6E-02 

O.OE+00 

2.6E-02 

O.OE+OO 

MERCURY 

1.4E+03 

O.OE+00 

1.4E*Q3 

7.0E-O4 

0.0€*OC 

7.0E-04 

O.OE+00 

ZINC 

7.aE*05 

0.0£*00 

7.a£+05 

2.2E-04 

o.oe+00 

2.2E-04 

O.OEeOO 

El  it  equal  to  or  exceeds  1.0E-01 


WSA-7i-6 

EXPOSURE  EVALUATIOMS  fCS  IKOUSTRIAL  hX»KERS 

0 

\  DIRECT  IKOtRECT  CUMULATIVE  DIRECT  IMOIR^CT  CUMULATIVE  VEI 

CONTAMIMAHT  PPLV  OSVI  ESVI  PPLV  £1  El  El  0PM  EMC 


(ag/Xg) 

(■s/xg) 

(■g/kg) 

(ag/Xg) 

CHLOSOACETIC  ACID 

l.rE+03 

O-OE-rOO 

O.OC+00 

1.7E+03 

3.aE-02 

O.OE+00 

3.aE-02 

0.0E-»O0 

O.OE+00 

METHYLEME  CHLORIDE 

2.5E*02 

2.6E+03 

4.0E«00 

3.9E+C0 

4.0E-03 

2.5E-01* 

2.6E-01* 

O.OE+00 

O.OE+00 

CHROMIUM 

1.1E+00 

O.OE+OO 

0.0E-*OO 

1.1E+00 

7.1E+01* 

O.OE+00 

7.1E*01* 

O.OC+00 

O.OE+Ot 

COPPER 

5.7E+04 

0.0€*00 

O.OE+00 

5.7E+04 

a.8£-03 

O.OE«00 

8.8E-03 

O.OE+00 

O.OE+OO 

LEAD 

2.2E*03 

0.0E*O0 

o.oe»oo 

2.2E+03 

7.a£-02 

O.OE+00 

7.8E-02 

O.OE+00 

O.OE+00 

MERCURY 

4.6E-»02 

O.OE+00 

o.oe*oo 

4.6E+02 

2.1E-03 

O.OE+00 

2. IE-03 

O.OE+00 

0.0£*00 

21NC 

1.4E*05 

O.OE+00 

O.OE+OO 

1.4E*05 

1.2E-03 

O.OE+00 

1.2E-03 

O.OE+00 

O.QE+00 

El  it  •qutl  to  or  exceeds  1.0E-Q1 


2.25  SITE  WSA-7b:  SANITARY  SEWERS  -  OVERPLOW  AREA  (fomieriy  Site  34-2: 
Sanitary  Sewer  -  Railyand  and  Administration  Areas;  EBASCO,  1988m/RIC 
88256R03) 

2.25.1  Site-Specific  Considerations 

Figure  WSA-7b-l  and  Tables  WSA-7b-l  and  WSA-7b-2  depict  the  target  contaminants  for 
Site  WSA-7b.  Boring  LS0001/B393  was  included  in  this  exposure  assessment,  consistent 
with  the  Western  SAR.  The  historical  search  conducted  under  the  contaminant  assessment 
revealed  that  the  previous  investigations  detected  dibromochloropropanc  and  Isodiin  in 
water  samples  (EBASCO,  1988m/RIC  88256R03);  however,  these  chemicals  were  not 
detected  in  soil  during  the  Phase  I  and  Phase  II  investigations.  According  to  site  history, 
no  other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in 
Site  WSA-7b  (EBASCO,  1988m/RIC  88256R03). 

2.25.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  WSA-7b  arc  depicted  in  Figure  WSA-7b-l.  Table  WSA-7b-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
•  ICP  metals,  arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring 
number  and  depth  where  the  maximum  value  was  observed  arc  shown.  No  data  were 
included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure 
below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  No  organic  contaminants 
were  detected  at  this  location.  Table  WSA-7b-2  summarizes  the  maximum  concentrations 
detected  in  groundwater  together  with  the  well  number.  location,  sampling  interval,  and 
depth  to  groundwater. 

2.25.3  Site  Exposure  Summary 

Tables  WSA-7b-3  through  WSA-7b-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  WSA-7b  is  greater  than  10  ft  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  CCXZs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants  Regulated  Casual  Recreational  Comitteicial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 

None 

The  results  of  the  soil  exposure  summary  indicate  that  there  arc  no  COCs.  Site  WSA-7b 
is  designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV 
(i.e.,  the  industrial  worker). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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FIGURE  WSA-7b-l 

Phoss  I  and  Phase  XI  Analytes  Detected 
Within  or  Above  Indicator  Levels 


TABLE  WSA  7b  1 

SOIL  CX)NTAMINANT  CONCENTRATIONS 
FOR  SHE  WSA-7b 
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TABLE  WSA-7b“2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  VSk-lb 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  46  F®®t 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BEN20THIAZ0LE 

7.1 

34515 

01/7/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  F«bruary  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Databas®,  July  19,  199C 
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EXPOSURE  EVALUATIONS  FOR  !NOUSTR!AL  U08KERS 
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2.26  SITE  WSA-8a:  SECTION  33  -  COPPER  DETECnON  (fomwriy  Section  33  - 
Nonsource  Area;  EBASCO,  1988r/RIC  88126R02) 

2.26. 1  Site-Spcc:f]c  Considerations 

Figure  WSA-8a-l  and  Tabic  WSA-8a-l  depict  the  target  contaminants  for  Site  WSA-8a. 
Borings  2  and  27  through  29  were  included  in  this  exposure  assessment,  consistent  with  the 
Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  WSA-8a  (EBASCO,  1988r/RIC  88126R02). 

2.26.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  conccntraticns  of  the  target  contaminants  that  were  detected  in  Site 
WSA-8a  arc  depicted  in  Figure  WSA-8a-l.  Table  WSA-8a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  from  the  Phase  1  and  Phase  II  investigations.  The  boring  number  and 
depth  where  the  maximum  value  was  observed  arc  shown.  No  data  were  included  for  ICP 
metals,  arsenic  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (sec  Volume  VI-A).  No  organic  contaminants  were  detected  at 
this  location.  Based  on  available  groundwater  data  from  the  fust  quarter  1987  to  the  first 
quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination  beneath  this  site 
was  found  (sec  Volume  VI-A). 

2.26.3  Site  Exposure  Summary 

Tables  W'SA-8a-2  through  WSA-8a-6  present  Draft  PPLVs  and  Els  for  each  site 
contarrunant.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

RccreatioiiaJ 

Vi.sitor 

Commercial 

Worker 

Industrial 

Worker 

None 

- 

- 

- 

- 

- 
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The  results  of  the  soil  exposure  summary  indicate  that  there  arc  no  COCs.  Site  WSA-8a 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.c., 
the  industrial  worker). 
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TABLE  WSA  8a  1 

SOIL  CONTAMINANT  CONCENTRATIONS 
EOR  SITE  WSA-Xa 
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EXPOSURE  evaluations  FOR  RECREATIOMAL  VISITORS 
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EXPOSURE  EVALUATIONS  FOR  COIWERCIAL  WORKERS 
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I  /  2.27  SITE  WSA-8b:  SECTION  33  -  ZINC  DETECTION  (formerly  Section  33  - 

Nonsourcc  Area;  EBASCO,  1988r/RIC  88I26R02) 

2.27.1  Sitg-Specific  Considerations 

Figure  WSA-8b-l  and  Table  WSA-8b-l  depict  the  target  contaminants  for  Site  WSA-8b. 
Borings  6  and  30  through  32  were  included  in  this  exposure  assessment,  consistent  with  the 
Western  SAR.  According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant 
list  were  suspected  to  be  present  in  Site  WSA-8b  (EBASCO,  1988r/RJC  88I26R02). 

2.27.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrauons  of  the  target  contaminants  that  were  detected  in 
Site  WSA-8b  are  depicted  in  Figure  WSA-8b-l.  Table  WSA-8b-l  summarizes  the 
maximum  concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the 
ICP  metals,  arsenic,  and  mercury  from  the  Phase  I  and  Phase  II  investigations.  The  boring 
number  and  depth  where  the  maximum  value  was  observed  are  snown.  No  data  were 
included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure 
below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI- A).  No  organic  contaminants 
were  detected  at  this  location.  Based  on  available  groundwater  data  from  the  first  quarter 

A 

1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater  contamination 
beneath  this  site  was  found  (sec  Volume  VI-A). 

2.27.3  Site  Exposure  Summary 

Tables  WSA-8b-2  through  WSA-8b-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 
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The  results  of  ±c  soil  exposure  summary  indicate  that  there  are  ao  CCX)s.  Site  WSA-8b 
is  designated  as  a  Priority  2  site,  based  o..  the  most  sensitive  exposed  population  PPLV 
(i.c.,  the  industrial  worker). 
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TABLE  WSA  Kb  1 


ll£AII/TBL0071Jt£A  VI  B  «/30i«0  IQ-U 


0 


CONTMIMAItT 


WSA-8b-2 

EXPCSURE  EVALUATIONS  TOfi  AECULATEO  VIS!TO«S 

OUECT  IWIAECT  CUMULATIVE  DIRECT  IMOI8ECT  CUMULATIVE  VCI 

M>LV  mV  W>LV  El  El  "  E!  OP« 

(A^yks)  (ao/kg)  <ag/kg) 


LEAD 

ZIUC 


1.5E*OA 

2.X*C6 


0.0E*O0 

o.oe*<» 


1.5£*0* 


2.7E-03 

1.8E-04 


0.0E*O0 

O.OE+OC 


2.7E-03 


o.oc^oo 

0.0€*00 


If  !hc  P^LV  valu*  indicatM  is  greater  than  1.00E«06  the  cal culat ions  iaply  that  the  contaainant 

does  not  pose  unacceotaole  chronic  esposure  through  the  ajiposure  pathway  cpnsidercd,  even  in  its  pure  form. 


»-t4t 


WSA-Sb-3 

EXPOSIAE  EVAlUATIOMS  FOK  CASUAL  VISITOOS 


OISECT 

IMOISECT 

CUMULATIVE 

OIBECT 

IMDISECT 

DJfULAT  I VE 

COM  TAM  I  NAM  T 

PPIV 

PPLV 

PPLV 

El 

El 

El 

(eaytg) 

(tag/lcg} 

(■Q/EO 

LEAD 

ZINC 


1.5£«04  O.CS»00  1.5£»04 
2  0'-»06  0.0£*00  2.0E+06 


2.7E-0J 

l.aE-04 


O.^^QO 

I3.0£*0O 


2.7E-03 

l.flE-OA 


0.06*00 

0.0£*00 


If  tfi«  WlV  valu*  indiCAtiKi  it  greater  tftart  1.0:%*06  the  calculstiom  imply  that  the  contanirumt 

doet  not  poie  Lrtacceptanle  cnronic  axpoture  threu^  the  exposure  pathway  considered,  even  in  its  pure  fon». 


0 

\ 


CCNTAMINAHT 


LEjU) 

ZIMC 


wsA-ab-5 

EXPOSUSe  EVALUATtCNS  FCXi  COMNfSClAL  yORXEiiS 

OIAECT  IMC.'CT  CUCMTIVE  OISECT  IW31RECT  CUMULATIVE  VEI 

R9LV  f’.J  P»>LV  El  El  "  El  EMC 

{■g/kg)  (ne/kg)  (Mg/kg) 


i.5E*03 

7.8E+05 


O.OC+00 

o.oc-»oo 


6.5E+03 

7.S£*05 


6.3E-03 

A.SE-OA 


0. 06-^00 
0.0E->0O 


6.3E-03 

4.SE-04 


O.OE-KX) 

O.OE+00 


t-f4» 


WSA- 

•8b-6 

EXPOSURE 

EVAIUATIIDNS 

EOS  ISOUSTRUL  yOSKERS 

0 

\ 

DIRECT 

IlffiiRECT 

ClStflATIVE  DIRECT  ISDIRECT 

CimjLATIVE 

VEI 

CONTAMINAMT 

PPLV 

OSVI 

ESVI 

PPtV  £I  E! 

El 

OPM 

EMC 

(i»8/k3) 

(•B/ka) 

(ag/kg) 

(■g/kg) 

UW 

0.  JE+00 

0.0£*00 

2.2E+03  1.«-C2  0.01*00 

1.9€-02 

O.OE-oOO 

O.OE-»OC 

ZIMC 

l.*£*05 

0.0£*00 

O.CE^OO 

1.4f-»05  2.5E-03  0.0£-»00 

2.5E-C3 

O-OC-^OO 

0.0£-KM 

2  28  SITE  WSA-8c:  SECTION  4  -  l.I.2,2-TETRACHLOROETHANE  DETECTION  (formerly 
Section  4  -  Nonsourcc  .Area;  EBASCO,  1988o/RIC  88196R01  and  EBASCO,  1988p/RIC 
88196R01A) 

2.28. 1  Site-Specific  Considerations 

Figure  WSA-8c-l  and  Table  WSA-8c-l  depict  the  target  contaminants  for  Site  WSA-8c.  Borings 
22  and  44  through  46  were  included  in  this  exposure  assessment  consistent  with  the  V/estem 
SAR.  According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  WSA-8c  (EBASCO,  1988o/RIC  88196R01). 


2.28.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site  WSA-8c 
are  shown  in  Figure  WSA-8c-l.  1,1,2,2-Tetrachlorocthane,  occurring  in  Boring  46  (0-1  ft)  was 
not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant  during  tJic  Phase  I  and 
Phase  II  investigations.  Although  not  shown  in  the  figure,  this  nontarget  compound  was  included 
in  the  Western  SAR  and  in  this  exposure  assessment  because  it  passed  through  the  screening 
process  peformed  in  the  RMA  Chemical  Index  (EBASCO,  1988c/RJC  88357R01). 


Table  WSA-8c-!  summanzes  the  maximum  concentrations  of  contaminants  measured  in  soil  above 
indicator  levels  for  the  ICP  mculs,  arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from 
the  Phase  I  and  Phase  II  invesdgabons.  The  boring  number  and  depth  where  the  maximum  value 
was  observed  are  shown.  Table  WSA-8c-]  shows  that  no  target  contaminants  were  found  above 
the  indicator  level.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2 
because  direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (sec  Volume  VI-A).  Based 
on  ava  labic  groundwater  data  from  the  first  quaner  1987  to  the  fust  quarter  1989  sampling 
penod.  no  evidence  of  groundwater  contamination  beneath  this  site  was  found  (sec  Volume  Vl-A). 


2.28.3  Site  Exposure  Summary 

The  rcsuit.s  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  WSA-8c  is 
designated  as  a  Priority  2  site,  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the 
industrial  worker). 
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2.29  SITE  WSA-8d:  SECTION  3  -  PHOSPHORIC  ACID,  TRIBUTYL  ESTER 
DETECTION  (formerly  Section  3  -  Nonsource  Area;  EBASCO,  1988n/RIC 
88076R01) 

2.29. 1  Site-Specific  Considerations 

Figure  WSA-8d-l  and  Table  WSA-8d-l  depict  the  target  contaminants  for  Site  WSA-8d. 
Boring  22  was  included  In  this  exposure  assessment,  consistent  with  the  Western  SAR. 

The  historical  search  conducted  under  the  contaminant  assessment  revealed  that  Aldrin, 
PPDDT,  and  old  mustard  containers  may  have  been  stored  in  Section  3  (EBASCO, 
1988n/RJC  88076R01);  hov/ever,  none  of  these  chemicals  were  detected  in  soil  during  the 
Phase  I  and  Phase  II  invesdgations.  According  to  site  history,  no  other  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  WSA-8d  (EBASCO, 
1988n/RlC  88076R01).  - 

2.29.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-8d  are  depicted  on  Figure  WSA-8d-l.  Phosphoric  acid,  tributyl  ester,  occurring  in 
Boring  22  (0-5  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target 
contaminant  during  the  Phase  I  and  Phase  II  investigations.  .Vlthough  not  shown  in  this 
figure,  this  nontarget  com.pound  was  included  in  the  Western  SAR  and  in  this  exposure 
assessment  because  it  passed  through  the  screening  performed  in  the  RMA  Chemical  index 
(EBASCO,  1988C/RIC  88357R01). 

Table  WSA-8d-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  tiie  maximum  value  was  observed  are  shown.  Table  WSA-8d-l  shows  that  no  target 
contaminants  were  found  above  the  indicator  level.  No  data  were  included  for  ICP  metals, 
arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to 
be  negligible  (see  Volume  VI  A).  Based  on  available  groundwater  data  from  the  first 
quarter  1987  to  the  fu-st  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contaminadon  beneath  this  site  was  found  (see  Volume  VI-A). 
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2.29.3  Site  E.xposure  Summary 

Only  nonlarget  soil  contaminants  are  shown  in  Table  WSA-8d-l.  Since  nontarget 
contaminants  (e.xcluding  1,1,2,2-tetrachloroethane)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  identified  for  this  site.  Site  WSA-8d  is  designated  as  a 
Priority  2  site. 
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2.30  SITE  WSA-8e:  SECTION  3  -  PHOSPHORIC  ACID,  TRIBUTYL  ESTER 
DETECTION  (formerly  Section  3  -  Nonsource  Area;  EBASCO,  1988n/RIC 
88076R01) 

2.30.1  Site-Specific  Considerations 

Figure  WSA-8e-l  and  Table  WSA-8e-l  depict  the  target  contaminants  for  Site  WSA-8e. 
Boring  30  was  included  in  this  exposure  assessment,  consistent  with  the  Western  SAR. 

The  historical  search  conducted  under  the  contamination  assessment  revealed  that  Aldrin, 
PPDDT,  and  old  mustard  containers  may  have  been  stored  in  Site  WSA-8e  (EBASCO, 
1988n/RlC  88076R01),  but  none  of  these  chemicals  were  detected  during  the  soil 
investigation.  According  to  the  site  history,  no  other  chemicals  from  the  RMA  target 
contaminant  lists  were  suspected  to  be  present  in  Site  WSA-8e  (EBASCO,  1988n/RIC 
88076R01). 

2.30.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WSA-8e  are  shown  in  Figure  WSA-8e-l.  Phosphoric  acid,  mbutyl  ester,  occurring  in 
Boring  30  (0-5  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target 
contaminant  during  the  Phase  I  and  Phase  II  investigations.  Although  not  shown  in  tlie 
figure,  this  nontarget  compound  was  included  in  the  Western  S/vR  and  in  this  exposure 
assessment  because  it  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  WSA-8e-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  Tlie  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  Table  WSA-8e-l  shows  that  no  target 
contaminants  were  found  above  the  indicator  level.  No  data  were  included  for  ICP  metals, 
arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to 
be  negligible  (sec  volume  VI-A).  Based  on  available  groundwater  data  from  the  first 
quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (sec  Volume  Vl-A). 
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2-30.3  Site  Exposure  Summary 

Only  nontarget  soil  contaminants  are  sh*.  ..n  in  Table  WSA-8e-l.  Since  nontarget 
contaminants  (excluding  1,1,2,2-tetrachloroethane)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  idem;  for  this  site.  Site  WSA-8e  i.s  designated  as  a 
Priority  2  site. 
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2.31  SITE  WSA-8f:  SECTION  9  -  METHYL  NAPHTHALENE  DETECTION  (formerly 
Section  9  -  Nonsource  Area;  EBASCO,  1987/RIC  87336R10  and  EBASCO, 
1988q/RIC  87336R10A) 

2.31.1  Site-Specific  Considerations 

Figure  WSA-8f-l  and  Table  \VSA-8f-l  depict  the  target  contaminants  for  Site  WSA-8f. 
Boring  25  was  included  in  this  exposure  assessment,  consistent  with  the  Western  SAR. 
According  to  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were 
suspected  to  be  present  in  Site  WSA-8f  (EBASCO,  1987/RIC  87336R10). 

2.31.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
WS.A-8f  are  depicted  in  Figure  WSA-8f-l.  Methyl  naphthalene,  occurring  in  Boring  25 
(0-5  ft)  was  not  included  in  the  figure  since  it  was  not  considered  a  target  contaminant 
during  the  Phase  1  and  Phase  II  investigations.  Although  not  shown  in  the  figure,  this 
nontarget  compound  was  included  in  the  Western  SAR  and  in  this  exposure  assessment 
because  it  passed  through  the  screening  process  performed  in  the  RM.A  Chemical  Index 
(EBASCO.  1988c, /RIC  88357R01). 

Table  WSA-8f-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  1  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  Table  WSA-8f-l  shows  that  no  target 
contaminants  were  found  above  indicator  level.  No  data  were  included  for  ICP  metals, 
arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is  assumed  to 
be  negligible  (see  volume  VI-.A).  Ba.sed  on  available  groundwater  data  from  the  first 
quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (see  Volume  VI-A). 

2.31.3  Site  Exposure  Summary 

Only  nontarget  soil  contaminants  arc  shown  in  Table  WSA-8f-l.  Since  nontarget 
contaminants  (excluding  1,1,2.2-tetrachlorocthanc)  were  not  assessed  using  the  PPLV 
methodology,  no  COCs  were  identified  for  this  site.  Site  WSA-8f  is  designated  as  a 
Priority  2  site. 
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3.0  STUDY  AREA  EXPOSURE  SUMMARY 


The  exposure  assessment  results  for  the  WSA  at  RMA  are  summarized  in  Table  3-1.  Of 
the  31  sites  evaluated,  14  sites  were  designated  as  Priority  I  sites  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include; 

•  Section  3  -  Isolated  Spill  Area  (W’SA-lb) 

•  Railyard  -  Zinc  Detection  Area  (WSA-ld) 

•  Railyard  -  Nemagon  Spill  Area  (WSA-le) 

•  Railyard  -  Aldrin  and  Dieldrin  Detection  (WSA-10 

•  Railyard  -  Mercury  Detection  (WSA-lg) 

•  West  Landfill  -  Buring  Pit  (WSA-2) 

•  East  Landfill  -  Toluene,  Tnchioropropene,  and  Cadmium  Detection  (WSA-3a) 

»  East  Landfill  -  Main  Surface  Disposal  Area  (WSA-3c) 

•  Open  Storage  and  Salvage  Yard  Support  Areas  (WSA-4b) 

•  North  Landfill  -  Trench  (WSA-5a) 

•  Nonh  Landfill  -  Trenches  (W'SA-5d) 

•  Motor  Pool  Area  -  Main  Ditch  (WSA-6a) 

•  Motor  Pool  -  Drainage  Ditch  CWSA-6d) 

•  Sanitary  Sewers  -  Internal  Sediment  fWSA-7a) 

Seventeen  sites  were  designated  as  Priority  2  sites  based  on  the  most  .sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Section  3  -  Pyrene/Fluoranthene  Detectior  Area  fWSA-la) 

•  Section  3  -  Wood  Preservative  Derivative  Area  (WSA-Ic) 

•  East  Landfill  -  Disposal  Pit  (WSA-.^b) 

•  East  Landfill  -  Methylisobutyl  Ketone  Detection  (WSA-3d) 

•  Open  Storage  Yard  -  Methyl  Cyclohexane  Detection  rWSA-4a) 

•  North  Landfill  ■  Bum  Pit  (WSA-5b) 

•  North  Landfill  -  Trench  (WSA-5c) 

•  Motor  Pool  -  Fuel  Tank  Storage  Area  (WSA-6b) 

•  Motor  Poo!  Area  -  Roundhouse  and  Old  Septic  Tank  System  (WSA-6c) 

•  Motor  Pool  Area  -  Culvert  Outfall  ("WSA-be) 
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•  Sanitary  Sewers  -  Overllow  Area  (WSA-7b) 

•  Section  33  ■  Copper  Detection  (WSA-8a) 

•  Section  33  -  Zinc  Detection  (WSA-8b) 

•  Section  4  -  1,1,2,2-Tetrachloroethane  Detection  (WSA-8c) 

•  Section  3  -  Phosphoric  Acid,  Tributyl  Ester  Detection  (WSA-8d) 

•  Section  3  -  Phosphoric  Acid,  Tributy!  Ester  Detection  (WSA-8e) 

•  Section  9  -  Methyl  Naphthalene  Detection  (WSA-80 

The  COCs  in  soils  (i.e.,  those  displaying  an  El  greater  than  0.1)  for  the  WSA,  based 
the  most  sensitive  e.xposed  population  PPLV  (i.e.,  the  industrial  worker),  are: 

•  Aldrin 

•  Benzene 

•  Carbon  tetrachloride 

•  Dibromochloropropane 

•  Dicyclopentadiene 

•  Dieidrin 

•  Hexachiorocyclopentadiene 

•  Isodrin 

•  Methylene  chloride 

•  1,1,2.2-Tetrachioroethane 

•  Tetrachloroethylene 

•  Trichloroethylene 

•  .Arsenic 

•  Cadmium 

•  Chromium 

•  Copper 

•  Lead 

The  COS  in  groundwater  (i.e.,  that  with  a  VEI  greater  than  1)  for  WSA  is: 

•  1,1-Dichloroethylene 
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TABLE  3-1 

NUMBER  OF  EXCEEDANCES  FOR  CONTAMINANTS  OF  CONCERN 
IN  THE  WESTERN  STUDY  AREA 


Contaminant  of  Concern 

Number  of  Exceedances 

Aldrin 

3 

Benzene 

1 

Carbon  tetrachlonde 

1 

Dibromochloropropane 

1 

Dicyclopentadiene 

1 

Dieldrin 

3 

Hexachlorocyclopentadiene 

1 

Isodrin 

1 

Methylene  chloride 

6 

1 , 1 ,2,2-TetrdchIoroeihane 

1 

Tetrachioroethyiene 

6 

Trichloroethylene 

4 

Arsenic 

4 

Cadmium 

6 

Chromium 

5 

Copper 

1 

Lead 

3 
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EBASCO.  1988c.  Rocky  Mountain  Arsenal  Chemical  Index  Volumes  I-II.  May  1988. 
Contract  No.  DAAKl  l-84-IX)017.  Prepared  for:  U.S.  Army  Program  Manager’s  Office 
for  RMA  Contaminadon  Qeanup. 

RIC  88046R02 

EBASCO.  1988d.  Final  Phase  I  Contamination  Assessment  Report  Site  4-2:  Burning 
Pit  Version  3.2.  January  1988.  Task  No.  15  -  Army  Sites  -  South.  Contract  No. 
DAAKl  1-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Qeanup. 

RIC  88046R02A 

EBASCO.  1988c.  Phase  II  Data  Addendum.  Site  4-2:  Burning  Pit  Version  1.1. 
September  1988.  Task  No.  22  -  Army  Sites  South.  Contract  No.  DAAKl  1-84-D- 
0017.  Prepared  for:  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination 
Qeanup. 

RIC  88126R01 

EBASCO.  1988f.  Final  Phase  I  Contamination  Assessment  Report  Site  4-3:  Burning 
Pit  Version  3.2.  April  1988.  Task  No.  15  -  Army  Sites  -  South.  Contract  No. 
DAAKl  1-84-D-OO 17.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Qeanup. 
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RIC  88126R01A 

EBASCO.  1988g.  Phase  n  Data  Addendum.  Site  4-3:  Burning  Pit  Version  1.1. 
September  1988,  Task  Nn.  22  -  Army  Sites  South.  Gantract  No.  DAAK11-84-D- 
0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination 
Cleanup. 

RIC  88126R03 

EBASCO.  1988h.  Fmal  Phase  I  Contamination  Asscssntent  Report  Site  4-4:  Open 
Storage  and  Salvage  Yard  Support  Areas.  Version  3.2.  April  1988.  Task  No.  15  - 
Army  Sites  -South.  Contract  No.  DAAK11-84-D-0017.  Reared  for  U.S.  Army 
Program  Manager’s  Office  for  RMA  Contamination  Qcanup. 

RIC  88126R03A 

EBASCO.  1988i.  Final  Phase  n  Data  Addendum.  Site  4-4:  Open  Storage  and  Salvage 
Yard  Support  Areas.  Version  3.1.  October  1988.  Task  No.  22  -  Army  Sites  South. 
Contract  No.  DAAK11-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s 
Office  for  RMA  Contamination  Qeanup. 

RIC  88076R02 

EBASCO.  1988j.  Final  Phase  I  Contamination  Assessment  Report  Site  4-5:  Burning 
Pits.  Version  3.2.  February  1988.  Task  No.  15  -  Army  Sites  -  South.  Contract  No. 
DAAKl  1-844-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Qeanup. 

RiC  88076R02A 

EBASCO.  1988L  Final  Phase  n  Data  Addendum.  Site  4-5:  Burning  Pits.  Version  3.1. 
October  1988.  Task  No,  22  -  Army  Sites  South.  Contract  No.  DAAKl  1-84-D-0017. 
Prepared  for:  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Qeanup. 

RIC  88196R12 

EBASCO.  19881.  Final  Phase  I  Contamination  Assessment  Report  Site  4-6:  Motor 
Pool  Area.  Version  3.1.  July  1988.  Task  No.  38  -  TCE  Investigation.  Contract  No. 
DAAKl  1-84-D-OO 17.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Qeanup. 

RIC  88256R03 

EBASCO.  1988m.  Final  Phase  I  Contamination  Assessment  Report  Site  34-2:  Sanitary 
Sewer  -  Radyard  and  Administration  Areas.  Version  3.2.  August  1988.  Task  No.  10. 
contract  No.  DAAKl  1-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s 
Office  for  RMA  Contamination  Qeanup. 

RIC  88076R01 

EBASCO.  1988n.  Final  Phase  I  Contamination  Assessment  Report  Section  3  - 
Nonsource  Area.  Version  3.2.  February  1988.  Task  No.  15  -  Army  Sites  -  South. 
Contract  No.  DAAKl  1-84-D-OO  17.  Prepared  for  U.S.  Army  Program  Manager’s  Office 
for  RMA  Contamination  Qeanup. 
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RIC  88196R01 

EBASOD.  1988o.  Final  Phase  I  Contamination  Assessment  Rqjort  Section  4  - 
Nonsourcc  Area.  Version  3.2.  June  1988.  Task  No.  15  -  Army  Sites  -  South. 

Contract  No.  DiAAKll-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s 
Office  for  RMA  Contamination  Qcanup. 

RIC  88196R01A 

EBASCO.  1988p.  Final  Phase  n  Data  Addendum.  Section  4  -  Nonsource  Area.  Version 
3.1.  October  1988.  Task  No.  22  -  Army  Sites  South.  Contract  No.  DAAK11-84-D- 
0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination 
Qcanup. 

RIC  87336R10A 

EBASCO.  1988q.  Final  Phase  II  Data  Addendum.  Section  9  -  Nonsourcc  Area.  Version 
3.1.  October  1988.  Task  No.  22  -  Army  Sites  South.  Contract  No.  DAAK11*84-D- 
0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination 
Qcanup. 

RIC  88126R02 

EBASCO.  1988r.  Final  Phase  I  Contamination  Assessment  Report  Section  33  - 
Nonsource  Area.  Version  3.1.  April  1988.  Task  No.  15  -  Army  Sites  -  South. 
Contract  No.  DAAK11-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s 
Office  for  RMA  Contamination  Qcanup. 

EBASCO.  1989a.  Final  Remedial  Investigation  Report  Volume  XU.  Western  Study 
Area.  Version  3.3.  May  1989,  Contract  No.  DAAAK15-88-D-0024.  Prepared  for: 

U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Qcanup. 
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NONTARGET  SCREENING 


A  number  of  nontarget  contaminants  were  originally  identified  through  a  screen  (i.e., 
toxicity,  concentration,  frequency  of  occurrence)  of  the  nontarget  fraction  of  the  Phases  I 
and  II  RJ  data  as  part  of  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC88357R01). 

These  contaminants  were  carried  through  to  the  exposure  assessment  where  an  additional 
screening  was  performed  to  determine  whether  PPLVs  should  be  developed  for  each  of  the 
site- specific  nontarget  contaminants.  Development  of  PPLVs  for  these  contaminants  was 
based  on  four  screening  criteria,  namely,  frequency  of  occurrence,  similarity  of  the 
nontarget  concentration  to  that  of  target  contaminants,  suspicion  that  the  detection  was  a 
laboratory  contaminant,  and  co-occurrence  of  nontargets  with  targets  in  Arsenal  soils  (see 
Volume  VI-A,  Section  2.2.3. 1). 

The  results  of  the  nontarget  evaluations  for  each  site  of  Western  Study  Area,  their 
screening  parameters,  and  the  decision  to  funher  consider  or  reject  them,  are  presented  in 
Table  A-1. 
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